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Fire  terminology 

Fire  scientists  have  developed  their  own  terminology,  and  may  use  these  terms  in  different  ways.  The 
word  “regime,”  in  relation  to  fire,  generally  refers  to  frequency  and  severity.-Ec/. 

Fire  Frequency  and  Severity 

Fires  can  be  described  by  their  effects  on  vegetation  and  how  often  these  effects  occur.  The  severity 
classes  are  non-lethal  (does  not  kill  the  dominant  layer  of  plants),  mixed  (mixed  effects),  lethal  (kills 
the  dominant  layer  of  plants),  and  rarely  burns.  An  interval  of  1 to  25  years  is  considered  very 
frequent  26  to  75  years  frequent,  76  to  1 50  years  infrequent  1 51  to  300  years  very  infrequent  and 
greater  than  300  years  extremely  infreq  uent 

From:  U.S.  Department  of  Agriculture,  Forest  Service.  1996.  Status  of  the  interior  Columbia  basin: 
summary  of  scientific  findings.  General  Technical  Report  PNW-GTR-385.  p.  87.  [Bolding  is  ours-Eds] 
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Fire  Effects  on  Idaho  Habitats:  About  This  Issue 

Editors 

Pendulums  swing,  first  in  one  direction,  then  the  other.  For  many,  many  years  natural  resource  managers  in 
North  America  viewed  fire  as  a destructive  force.  Fire  destroys  trees,  consumes  wood,  and  kills  animals.  Fire  is 
bad.  Fires  in  the  woods  should  be  put  out.  Who  could  argue  with  such  obvious  propositions? 

After  a while,  people  began  to  realize  that  in  some  communities  naturally  started  fires  are  an  important 
ecosystem  process.  Eliminating  that  process  from  those  plant  communities  has  had  some  unexpected  and 
unfortunate  side  effects.  Under  certain  conditions,  fire  suppression  causes  fuels  to  accumulate.  When  fires  do 
start  in  these  situations,  all  the  accumulated  fuel  ignites,  and  the  resulting  fires  are  hotter,  more  severe,  and 
more  destructive  than  they  would  have  been  if  nature  had  been  allowed  to  take  its  course  in  the  first  place.  So 
the  pendulum  reversed  itself:  Fire  is  a natural  process.  Fire  is  good. 

One  thing  we  learned  as  we  worked  on  this  issue  is  that  nature  is  complicated.  Fire  plays  different  roles  in 
different  ecosystems,  and  different  communities  differ  in  their  natural  fire  regimes  and  their  responses  to  fire. 

It  is  unwise  to  generalize. 

If  we  wish  to  understand  the  role  of  fire  in  a particular  plant  community  type,  we  can  start  by  asking  some 
of  the  following  questions:  What  is  the  natural  fire  regime?  Do  a lot  of  fuels  accumulate  in  the  absence  of 
fires?  Is  a lot  of  biomass  (fuel)  produced  each  year?  Or,  is  the  climate  too  cold  or  too  dry  for  much  biomass  to 
be  produced?  If  a lot  of  biomass  is  produced,  does  it  break  down  readily  because  of  climate  (warm,  moist 
conditions  that  favor  decomposition)  or  biotic  activity  (fungi,  earthworms)?  Have  fires  been  suppressed  in 
recent  decades?  (Is  the  ecosystem  accessible  to  fire  fighters  and  equipment?)  If  changes  have  occurred  in  plant 
community  composition  since  the  fire  regime  changed,  were  these  caused  by  changes  in  the  fire  regime,  or 
might  they  be  due  to  other  factors  (such  as  climate  change,  livestock  grazing,  or  increases  in  populations  of 
insects  and  fungi)  that  changed  during  the  same  time  period?  After  a fire,  how  quickly  do  plants,  animals, 
microorganisms,  and  soils  in  this  community  return  to  pre-burn  conditions?  Under  present  conditions,  are  fires 
likely  to  be  followed  by  invasions  of  exotic  species  that  prevent  natives  from  becoming  reestablished? 

We  have  tried  to  bring  together  in  this  issue  articles  that  explore  these  questions  and  that  examine  the  role  of 
fire  in  some  of  Idaho’s  different  plant  communities.  Originally,  we  planned  to  do  a single  issue  on  this  topic, 
but  we  received  more  contributions  than  we  could  handle.  So  this  issue  introduces  the  theme  and  brings 
together  several  articles  on  the  role  of  fire  in  Idaho’s  forests.  The  next  issue  will  consider  the  role  of  fire  in 
plant  communities  dominated  by  grasses  and  sagebrush. 

We  begin  with  an  overview  of  the  effects  of  fire  on  the  coniferous  forests  of  Idaho  and  Montana,  by  Kurt 
Kipfmueller.  This  article  outlines  some  of  the  reasons  why  fire  plays  different  roles  in  different  forest  types. 
Next,  Tom  Swetnam  reflects  on  what  went  wrong  last  summer  when  a deliberately  set  fire  got  out  of  control 
near  Los  Alamos  and  caused  extraordinary  damage,  and  Peter  Chilson  considers  the  relationship  between  fire 
and  weather.  Then  Penny  Morgan  and  Steve  Barrett  examine  the  role  of  fire  in  two  specific  forest 
communities:  whitebark  pine  and  western  redcedar.  Finally,  Jim  Peek  provides  some  comments  on  the  effects 
of  fire  on  wildlife  habitat. 

As  you  read  this  issue,  you  will  see  that  many  questions  about  the  role  of  fire  remain.  It  is  important  to  bear 
in  mind  that  just  because  two  events  occur  more  or  less  simultaneously,  we  should  not  assume  that  one  caused 
the  other.  The  challenge  of  historical  ecology  is  to  disentangle  the  effects  of  these  various  factors.  For  this 
reason,  research  that  ties  together  several  different  lines  of  evidence  is  especially  important.  Another  thing  to 
bear  in  mind  is  the  fact  that  fire  suppression  has  been  more  effective  in  some  environments  than  in  others,  so 
ecosystems  differ  in  the  extent  to  which  they  have  been  altered  by  fire  suppression. 
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The  landscapes  of  Idaho  are  incredibly  varied.  Differences  in  climate,  topography,  soil,  elevation,  and 
geology  support  a marvelous  diversity  of  plant  communities.  It  would  be  naive  to  expect  that  all  these 
communities  will  respond  in  the  same  way  to  fire.  Nature  is  not  monolithic. 

One  thing  is  certain.  We  still  have  a lot  to  learn.  As  researchers  continue  to  search  for  answers,  we  can  look 
forward  to  learning  more  and  more  about  how  Idaho’s  plant  communities  respond  to  disturbances  such  as  fire. 
We  hope  that  you  will  read  the  different  articles  in  this  and  the  upcoming  issue,  weigh  the  different  arguments, 
and  make  up  your  own  mind  about  this  fascinating  and  controversial  subject. 


Fire,  Fuels,  and  Climate  in  Coniferous 

Forests  of  Idaho  and  Montana 

Kurt  F.  Kipfinueller,  Laboratory  of  Tree-Ring 
Research,  Tucson 

Introduction 

Over  the  course  of  the  past  summer  fires  burned 
widely  across  the  western  United  States,  scorching 
nearly  7 million  acres  nationwide  and  more  than  2 
million  acres  in  Idaho  and  Montana  alone.  The  2000 
fire  season  turned  out  to  be  one  of  the  largest  fire 
years  on  record  in  the  United  States.  The  season  began 
with  the  Cerro  Grande  fire  in  New  Mexico,  an  escaped 
prescribed  fire  which  burned  more  than  200  homes  in 
the  city  of  Los  Alamos,  and  culminated  with  large  fires 
in  Idaho  and  Montana.  Politicians,  the  media,  land 
managers,  and  the  public  were  quick  to  blame  these 
fires  on  deteriorating  forest  conditions  due  to  past 
management  practices.  The  effects  of  drought  on  fire 
regimes,  however,  sometimes  take  a backseat  to 
anomalous  fuel  build-ups  as  culprits  leading  to 
widespread,  severe  fires.  However,  the  effect  of  a two- 
year  La  Nina-induced  drought  on  these  widespread 
fires  cannot  be  ignored.  Nor  can  the  role  of  drought 
at  long  time  scales. 

Fire  is  an  important  part  of  the  ecology  of  western 
forests,  but  its  characteristics  and  effects  vary  widely 
among  different  forest  types.  In  general,  fires  occur 
less  frequently  but  burn  with  greater  intensity  as 
elevation  increases.  Historically,  fires  burned  relatively 
frequently  but  with  relatively  low  intensity  in  lower 
elevation  montane  forests  such  as  those  dominated  by 
ponderosa  pine  or  Douglas  fir.  These  forests  typically 
experienced  low-intensity  fires  at  relatively  short 
intervals  (5-20  years)  and  are  biologically  adapted  to 
this  type  of  fire  regime.  Fires  of  this  nature  consumed 
most  young  trees  and  accumulated  forest  litter  but  did 
not  substantially  impact  the  larger,  fire-resistant  trees. 

In  the  subalpine  forests  of  the  Northern  Rocky 
Mountains,  however,  fires  occur  at  longer  intervals 
(50-300  years)  and  often  kill  large  patches  of  trees. 
Because  fire  has  different  characteristics  in  different 
forests,  its  relationship  to  environmental  factors  such 
as  fuel  and  climate  characteristics  also  varies. 


Fire  Suppression,  Fuel  Build-ups,  and  Climate 

Although  fire  has  played  a keystone  role  in 
maintaining  forest  environments  at  long  time  scales, 
human  activities  over  the  last  century  have 
substantially  altered  the  relationship  between  forests 
and  fire.  Fire  suppression  as  well  as  other  human 
activities  such  as  grazing  and  timber  harvest  have 
dramatically  reduced  fire  occurrence  in  most 
coniferous  forests  of  the  western  United  States.  [See 
“ Defusing  Time  Bombs,”  p.  5.]  The  effects  of  fire 
suppression  are  most  evident  in  lower-elevation  forests 
that  historically  experienced  relatively  frequent  fire. 
Frequent,  low-intensity  fires  typically  consumed  small- 
diameter  trees  while  leaving  larger  trees  intact, 
resulting  in  relatively  open  forest  conditions.  Fuel 
build-ups  in  the  absence  of  frequent,  low-intensity 
fires  have  led  to  larger,  more  severe  fires  than  those 
that  occurred  historically.  Increasing  tree  densities  and 


Field  drawing  of  a whitebark  pine  snag  with  two  fire  scars  dating 
to  1864  and  1901,  Selway  Bitterroot  Wilderness  Area  in  Idaho. 

Drawing  by  Mark  L Betancourt. 
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alterations  to  the  compositional  characteristics  could 
lead  to  widespread  insect  outbreaks  that  further 
increase  fuel  accumulations.  Larger,  more  severe 
fires  are  expected  to  become  problematic  in  these 
forests  in  the  absence  of  management  activities  that 
reduce  fuels  or  limit  fire  occurrence.  Large-scale 
fuel  reductions  through  mechanical  manipulation, 
coupled  with  aggressive  prescribed  fire  programs, 
have  been  proposed  to  restore  forest  health  in  many 
of  these  forest  types.  Fire  suppression  has  also  likely 
impacted  high-elevation  forests  to  some  degree  by 
limiting  the  spread  of  fire  from  lower  elevations 
(Hemstrom  and  Franklin  1982;  Barrett  1994; 
Kipfmueller  and  Baker  2000).  The  annual  area 
burned  by  wildfires  in  the  western  United  States  has 
steadily  increased  since  the  1970s  despite  advanced 
fire  suppression  techniques  (Arno  1996).  Had  fires 
been  allowed  to  bum  throughout  the  20th  century, 
many  of  the  forests  that  burned  this  past  summer 
would  likely  have  burned,  but  at  a lower  intensity. 

Variations  in  climate  parameters  have  also  had  an 
important  impact  on  fire  regimes.  Historically, 
widespread  fires  tended  to  occur  during  dry  years  or 
during  periods  of  extended  drought.  However,  the 
influence  of  climate  on  fire  regimes  varies  by  forest 
type.  For  example,  in  southwestern  ponderosa  pine 
forests  widespread  fires  occur  during  a dry  year  that 
follows  two  or  three  wetter-than-average  springs 
(Baisan  and  Swetnam  1990).  In  these  forests,  the 
wetter-than-average  conditions  preceding  the  fire 
year  result  in  abundant  growth  of  grasses  that  provide 
an  important  fuel  source  for  spreading  fire  when  dry 
conditions  eventually  occur.  This  relationship  between 
fire  and  antecedent  climate  conditions  does  not  appear 
to  be  as  prevalent  in  subalpine  forests.  Fires  in 
subalpine  forests  do  have  a tendency  to  occur  during 
dry  years,  but  wet  conditions  prior  to  the  fire  year  may 
not  be  as  important  to  the  development  of  large,  severe 
fires. 

Although  fuel  build-up  may  aggravate  fire 
conditions  in  low-elevation  forests  of  the  western 
United  States,  fuel  conditions  alone  are  probably  not 
the  sole  cause  of  widespread  fires  in  all  forest  types.  In 
subalpine  forests,  fuel  build-ups  may  not  be  high,  due 
to  a short  growing  season  and  slow  rates  of  biomass 
accumulation,  in  these  forests,  natural  variations  in 
climate  conditions  may  be  a more  important  influence 
on  fire  occurrence  and  spread.  Widespread  fires  in  the 
Selway-Bitterroot  Wilderness  area  occurred  during 
very  dry  summers  in  1910,  1929,  and  1934  and 
burned  large  areas  of  subalpine  forest.  However,  the 
effects  of  fire  suppression  in  these  forests  were  likely 
minor  because  effective  suppression  did  not 
substantially  impact  this  remote  wilderness  area  until 
after  World  War  II  (Rollins  2000).  Although  large 
areas  of  low-elevation  forest  also  burned  during  these 
years,  fires  were  probably  not  as  severe  as  those  that 
occur  today  because  fuel  build-ups  were  probably  not 
anomalously  high.  The  high  fuel  build-ups  that  have 


Multiple  fire  scars  show  a pattern  of  frequent  surface  fires  prior  to 
1900  on  this  cross-section  from  a ponderosa  pine  near  the  lower 
timberline.  By  Ramona  Hammeriy.  From  Timberline,  by  Stephen  F.  Arno  and 
Ramona  P.  Hammeriy,  1984,  Mountaineers  Press,  Seattle.  Reprinted  with 
permission. 

been  identified  across  the  West  may  not  have  much 
impact  on  how  often  forests  bum,  but  instead  have  a 
great  effect  on  the  severity  of  fire  events. 

Fire-Climate-Vegetation  Research  in  the  Northern 
Rocky  Mountains 

To  fully  understand  the  mechanisms  of  potential 
shifts  in  fire  regimes  requires  a detailed  understanding 
of  how  fire  regimes  function  within  a given  forest 
type.  We  are  currently  conducting  research  in 
subalpine  forests  of  the  Selway-Bitterroot  Wilderness 
area  in  Idaho  and  Montana  to  help  sort  out  the 
complex  relationships  between  fire,  climate,  and 
vegetation  dynamics.  Fire  history  and  forest  recovery 
research  is  underway  using  dendrochronology,  or 
tree-ring  dating  techniques.  In  addition,  tree-rings  are 
being  used  to  reconstruct  climate  by  developing 
equations  that  relate  tree-growth  to  different  climate 
characteristics  such  as  temperature.  These  climate 
reconstructions  currently  extend  back  1200  years  and 
provide  an  important  record  of  climate  variability. 
Dendrochronology  ensures  that  the  precise  dates  of 
fires  are  determined,  by  examining  the  patterns  of 
wide  and  narrow  tree-rings  and  comparing  these 
patterns  with  information  on  climatic  conditions. 
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U S GEOLOGICAL  SURVEY 


TWENTIETH  ANNUAL  REPORT 


An  1890  fire  inventory  by  John  Leiberg.  Area  shown  is  now  within  the  Selway-Bitterroot  Wildemess.Credit  Leiberg,  John  B 1900.  The  Bitterroot 
Forest  Reserve  USSGS  20th  Ann  Rpt,  1898-99,  Pari  V Washington,  U S Government  Printing  Office 
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Our  initial  results  suggest  fires  in  subalpine  forests 
occur  primarily  during  drier-than-average  summers. 
However,  the  year  prior  to  fire  occurrence  also  appears 
to  be  drier  than  average.  This  suggests  droughts  of  two 
or  more  years  may  be  necessary  to  sufficiently 
condition  subalpine  forests  to  carry  a spreading  fire 
(Kipfmueller  and  Swetnam  2000). 

Fire  history  investigations  such  as  this  study,  that 
link  climate,  fire,  and  vegetation  dynamics,  are  an 
important  part  of  managing  our  forests  for  long-term 
sustainability.  The  fires  that  occurred  this  past  summer 
highlight  the  need  to  understand  the  complex 
interactions  of  these  factors.  Most  attention  by  the 
media,  politicians,  land  managers,  and  the  public  alike 
has  been  focused  on  the  build-up  of  fuels  as  a 
contributing  factor  to  the  summer’ s fires.  While  fuel 
build-ups  certainly  have  had  an  important  effect  on 
fire  regimes,  particularly  with  respect  to  increasing  fire 
severity  in  low-elevation  forests,  climate  has  likely 
played  an  important  role  as  well.  Studies  that  provide 
information  at  long  time  scales  will  help  determine  the 
mechanisms  of  large  fire  occurrence  and  provide 
baseline  information  to  define  the  natural  range  of 
variability  of  subalpine  forests. 
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Defusing  Time  Bombs 

Tom  Swetnam,  Director,  Laboratory  of  Tree  Ring 
Research,  Tucson 

On  a warm  spring  day  in  June  1971,  I was  a high 
school  kid  pumping  gas  at  the  village  grocery  and  gas 
station  in  Jemez  Springs,  New  Mexico  when  I looked 
up  to  the  mesa  and  saw  a mushroom  cloud.  I felt  a 
Cold  War  chill,  and  thought:  This  is  it!  The  Russians 
have  nuked  Los  Alamos!  I quickly  realized  that  the 
cloud  wasn’t  in  the  right  direction.  Then  I knew  — it 
was  a forest  fire.  At  that  moment,  my  father,  a Forest 
Service  District  Ranger,  was  pulling  his  fire  fighters 
out  of  harm’s  way  as  the  wildfire  exploded  across  the 
ponderosa  pine  forests  on  Cebollita  Mesa.  That  5,000- 
acre  burn  was  my  initiation  to  the  catastrophe  of 
crown  fires  in  ponderosa  pine  forests. 

Six  years  later,  as  I was  walking  across  the  campus 
of  the  University  of  New  Mexico  in  Albuquerque,  I 
caught  sight  of  another  mushroom  cloud  over  the 
Jemez.  This  time  the  direction  was  precisely  in  line 


A subalpine  fir  with  a recent  lightning  scar.  Fresh  shards  of  bark 
were  found  80  feet  from  the  tree.  Lightning  is  the  primary  cause  of 
fire  in  the  Selway-Bitterroot  Wilderness  Area  where  this  photo  was 
taken;  in  this  instance  there  was  no  sign  of  ignition.  Photo  by  Sarah 
Walker. 
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with  Los  Alamos,  but  I knew  immediately  that  it 
wasn’t  a preemptive  Russian  strike.  The  15,000-acre 
La  Mesa  wildfire  raged  on  for  days  and  very  nearly 
blew  through  Los  Alamos.  La  Mesa  wasn’t  the  first 
close  call.  In  the  extremely  dry  year  of  1954,  a big 
fire  burned  toward  the  town  but  was  stopped  short  by 
hundreds  of  National  Laboratory  workers  who 
grabbed  shovels  and  dug  fire  line.  Then  again  in  1996 
and  in  1998  the  people  of  Los  Alamos  watched 
nervously  as  enormous  infernos  approached  — and 
they  wondered:  is  this  it?  is  this  the  big  one?  The 
deadly  symmetry  was  all  too  obvious.  The  birthplace 
of  the  ultimate,  human- 
created  firebomb  was 
gripped  by  fear  of  another 
kind  of  firebomb,  one 
created  by  both  humans  and 
nature. 

Now,  the  big  one  — the 
Cerro  Grande  fire— has 
consumed  hundreds  of  Los 
Alamos  homes  and  countless 
trees  in  the  surrounding 
47,000  acres.  The  tragedy  of 
this  event  extends  across 
many  levels.  The  personal 
and  public  property  losses 
are  heartbreaking.  The  pain 
is  also  acute  for  those  of  us 
who  knew  the  beautiful 
forests  and  streams  of  the 
Jemez  that  are  now 
blackened  and  ash  covered. 

Soil  erosion,  floods,  and 
debris  flows  may  soon  cause 
further  havoc  in  Los  Alamos 
and  create  permanent  scars 
on  the  landscape.  These 
calamities  are  bad  enough, 
but  I fear  that  more  fire- 
generated  tragedies  are  in 
our  future  if  we  focus 
entirely  on  recent  mistakes, 
and  ignore  more  deeply 
rooted  problems  in  forest 
and  fire  management. 

Mistakes  have  indeed 
been  made,  but  they  did  not  begin  with  a decision  on 
May  4th  to  start  a prescribed  burn  on  Cerro  Grande. 
The  mistakes  began  more  than  a century  ago  when  too 
many  sheep  and  cows  were  brought  into  the  grasslands 
and  forests  of  the  Southwest.  Heavy  livestock  grazing 
interfered  with  ancient  patterns  of  burning  because 
grass  was  the  essential  fuel  that  carried  low-intensity 
fires  extensively  through  the  forest  understory.  This 
type  of  fire  cleanses  the  forest  floor  of  branches  and 
pine  needles  that  accumulate  in  our  dry  climate.  The 
mistakes  continued  when  government  foresters 
decided  that  all  fires  were  the  “scourge  of  the  forest” 


and  must  be  extinguished  regardless  of  intensity  and 
ecological  benefits.  The  mistakes  continued  when  we 
built  our  places  of  work  and  homes  in  the  middle  of 
forests  that  must  and  will  burn  — sooner  or  later.  The 
mistakes  were  compounded  on  May  4th  as  managers 
at  Bandelier  National  Monument  miscalculated  the 
risks  of  prescribed  burning  following  a La  Nina 
winter. 

We  all  share  responsibility  for  these  mistakes. 

Before  I explain  this  mea  culpa , here  is  some 
necessary  background:  for  years  my  colleagues  and  I 
have  studied  the  history  of  forest  fires  and  climatic 

changes  in  the  Jemez  Mountains 
and  the  Southwest.  My  specialty 
is  the  use  of  tree  rings  to 
reconstruct  the  patterns  of  past 
fires  over  periods  of  centuries 
and  millennia.  It  is  clear  from 
these  tree-ring  histories  that, 
until  the  late  19th  century  when 
sheep  and  cattle  grazing 
dramatically  increased,  the 
understory  of  ponderosa  pine 
forests  burned  with  low-intensity 
surface  fires  at  least  once  or 
twice  per  decade.  Despite  the 
hype  of  newspaper  headlines, 
Cerro  Grande  was  not  “the 
largest  fire  in  the  history  of  New 
Mexico.”  In  fact,  before  the 
20th  century,  fires  swept  over 
millions  of  acres  in  the 
Southwest.  Some  of  these  big 
fires  are  mentioned  in  19th 
century  newspapers,  and  they 
are  also  recorded  in  our  tree- 
ring chronologies.  Massive  fires, 
for  example,  burned  in  many 
Southwestern  mountain  ranges 
during  the  dry  years  of  1748, 
1851,  1861,  and  1879.  The 
important  differences  between 
pre-20th  century  surface  fires 
and  the  conflagrations  of  today 
are  in  the  amounts  of  heat 
generated  and  the  numbers  of 
trees  killed.  As  far  as  we  can  tell, 
the  big  “stand-replacing”  crown  fires  that  blow 
thousand-acre  holes  in  pure  ponderosa  pine  forests  are 
primarily  a modern  artifact  of  a century  of  fire 
exclusion  and  the  resulting  unnaturally  dense  stands. 

To  return  surface  fire  to  its  historic  and  essential 
ecological  role  in  the  forest,  my  repeated  advice  to 
managers  has  been  “Use  prescribed  fire  frequently 
and  extensively.”  My  drumbeat  on  this  score  is  far 
from  solitary.  A great  bulk  of  scientific  weight  from 
throughout  the  country  has  been  solidly  behind  this 
push,  as  well  as  the  strong  encouragement  of  some 
politicians,  such  as  Secretary  of  Interior  Bruce  Babbitt. 
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The  prime  motivation  behind  prescribed  burning  is 
not  just  to  restore  fire  for  ecological  reasons,  but  also 
to  avoid  future  catastrophes  like  Cebollita,  La  Mesa 
and,  ironically,  Cerro  Grande. 

So,  it  is  only  natural  that  the  managers  of  Bandelier 
and  elsewhere  have  felt  scientific  and  political  pressure 
to  burn  more  acres.  In  doing  so,  they  have  taken 
chances  on  weather  conditions  because  in  some  places, 
such  as  at  10,000  feet  elevation  on  Cerro  Grande, 
relatively  dry  conditions  are  needed  for  fire  to 
consume  the  accumulated  fuels  and  thin  the  overly 
dense  forest.  The  managers  know  this  is  a risky 
business,  but  they  have  come  to  trust  their  models  and 
decision-making  procedures  because,  most  of  the  time, 
the  planning  is  done  well,  the  weather  cooperates,  and 
the  burns  are  carried  out  safely.  “Most  of  the  time,” 
however,  is  not  good  enough  when  the  exceptions  cost 
millions  of  dollars,  human  suffering,  and  permanent 
ecological  damage.  And  lest  we  forget,  here  is  another 
painful  reminder  of  the  dangers  involved:  in  1993  a 
prescribed  fire  on  the  opposite  side  of  the  Jemez 
Mountains  claimed  the  life  of  a Forest  Service 
firefighter  from  Jemez  Pueblo.  In  hindsight,  these 
were  mistakes  of  emphasis,  overconfidence,  and 
hubris. 

The  long-term  history  of  fire  and  climate  in  the 
Southwest  offers  some  lessons  that  might  help  us  avoid 
repeating  some  of  these  mistakes  in  the  future.  One  of 
these  lessons  is  that  year-to-year  climate  and  fire 
hazard  are  highly  variable  in  the  Southwest,  but 
somewhat  predictable  during  certain  years.  For 
example,  during  dry  La  Nina  winters  and  springs,  fires 
often  erupt  in  the  accumulated,  dry  fuels  with 
extraordinary  intensity  in  many  different  places  in  the 
Southwest.  Note  that  most  of  the  big  Jemez  fires  since 
the  1970s,  including  the  Cerro  Grande  burn  of  2000, 
occurred  during  dry  La  Nina  conditions  that  followed, 
within  a few  years,  an  El  Nino  event.  The  tree  rings  tell 
us  that  similar  El  Nino/La  Nina  cycles  and  related 
extensive  fires  have  occurred  repeatedly  in  the 
Southwest  for  at  least  three  centuries.  This  is  what  the 
historian  Stephen  Pyne  calls  the  “two-cycle  engine” 
of  Southwestern  fire  regimes:  fuel  intake  on  the  wet  El 
Nino  upstroke;  fuel  compression  on  the  dry  La  Nina 
downstroke.  All  that’s  needed  is  the  spark.  Recent 
improvements  in  our  understanding  of  seasonal 
climate  patterns  during  El  Nino  and  La  Nina  years 
have  given  us  tools  to  forecast  winter  and  spring 
precipitation  in  the  Southwest  more  than  three  months 
in  advance.  Forecasts  for  a continued  dry  winter  and 
spring  were  available  to  managers  by  January.  These 
forecasts  have  considerable  uncertainty  and  are  most 
relevant  to  seasonal  and  regional  patterns,  but  given 
the  general  consistency  of  La  Nina  fire  patterns, 
wouldn’t  it  be  prudent  and  sensible  at  the  regional 
level  to  curtail  prescribed  burning  during  the  dry 
spring  months  of  La  Nina  years  while  also  preparing 
to  fight  multiple  large,  severe  fires? 


Even  without  the  historical  perspectives  of  300 
years  and  modern  climate  forecasting  tools,  the 
importance  of  dry  winters  in  leading  to  bad  fire 
seasons  is  common  knowledge  among  some  “old- 
timers”  in  the  Southwest.  The  old  timers  know  that 
during  springs  like  this  one  a hot  dry  wind  is  apt  to 
suddenly  blow  in  off  the  parched  desert,  and  a tame 
surface  fire  can  become  a raging  monster  in  a flash. 
Such  knowledge  does  not  hinge  upon  computer 
models  and  their  assumptions  that  only  short-term 
weather  and  local  fuel  moisture  conditions  are 
important.  It  also  does  not  depend  upon  multi-step 
decision  procedures  and  subjective  rating  scales  to 
determine  the  “complexity”  of  a planned  prescribed 
burn.  What  is  needed  is  the  wisdom  and  caution  of 
experienced  fire  managers  (many  of  whom  are  rapidly 
retiring  from  service)  w'ho  recognize  that  there  are 
many  things  we  do  not  know  or  understand  about  fire 
behavior.  We  also  need  decision  makers  at  the  regional 
and  national  levels  who  grasp  the  “big  picture”  that 
extends  beyond  the  limited  spatial  boundaries  of  a 
particular  national  monument  or  forest,  or  limited 
temporal  conditions  of  weather  and  fuels  over  a period 
of  days  or  weeks. 

Based  on  the  Cerro  Grande  investigation  reports,  it 
is  evident  that  mistakes  were  made.  The  investigative 
panels  generally  concluded  that  if  the  managers  at 
Bandelier  had  correctly  followed  the  planning 
procedures  that  were  in  place,  the  Cerro  Grande 
wildfire  would  not  have  occurred.  They  might  be 
right.  On  the  other  hand,  assumptions  that  all  would 
have  been  fine  if  procedures  were  followed  could  well 
be  just  another  bit  of  dangerous  hubris.  The 
investigative  reports  have  little  to  say  about 
responsibility  at  management  levels  above  Bandelier, 
yet  it  is  important  to  note  that  regional  Forest  Service 
managers  had  already  suspended  prescribed  burning 
on  Southwestern  National  Forest  lands  by  May  4th 
because  they  recognized  the  danger  of  the  dry  weather 
and  the  threats  across  the  region  as  a whole.  The 
Forest  Service  regional  moratorium  on  prescribed 
burning,  however,  may  also  have  been  a bit  slow  in 
coming.  In  late  April  a prescribed  fire  just  north  of 
Tucson  got  away  from  Forest  Service  managers,  but 
luckily  they  controlled  it  before  it  roared  through  the 
town  of  Oracle.  Another  Park  Service  prescribed  fire 
on  the  north  rim  of  the  Grand  Canyon  escaped  control 
at  about  the  same  time  as  Cerro  Grande.  Were  these 
also  just  mistakes  by  local  managers? 

At  this  point,  it  would  be  wise  to  step  back  and  ask 
some  other  questions:  do  we  adequately  understand  all 
of  the  climate,  weather,  and  fuel  processes  that  lead  to 
crown  fire  disasters?  Are  we  using  all  of  the  science 
available  to  plan  and  schedule  prescribed  bums  across 
the  west  over  the  short  and  long  term  to  ensure 
reduction  of  fuels  while  minimizing  risk?  The  Cerro 
Grande  investigation  reports  may  reassure  some  in  the 
agencies  that  the  planning  process  as  it  stands  is 
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mostly  OK,  but  in  an  era  of  changing  climate  and 
altered  ecosystems,  I am  not  so  sure. 

We  need  to  learn  from  past  mistakes,  but  we  also 
must  not  lose  sight  of  the  fact  that  we  still  have  ticking 
time  bombs  in  our  forests.  When  the  bombs  exploded 
near  Los  Alamos  on  at  least  four  other  occasions,  the 
city  was  spared— mostly  by  luck.  Any  one  of  these 
other  big  fires  over  the  past  46  years  could  have 
torched  the  city,  and  fire  managers  started  none  of 
them.  It  is  beyond  tragic  that  the  Cerro  Grande  bomb 
exploded  over  Los  Alamos  while  fire  managers  were 
trying  to  defuse  it.  Bombs  are  still  ticking  in  many 
other  forests  of  the  Southwest,  and  lightning  or 


humans  will  eventually  set  them  off,  unless  we 
successfully  defuse  them  first.  It  is  my  hope  that  the 
Cerro  Grande  tragedy  will  not  be  compounded  by 
focusing  entirely  on  recent  errors  in  judgment  by  a 
few  managers  at  Bandelier.  A broader  acceptance  of 
the  collective  responsibility  for  past  mistakes  and 
future  solutions  is  called  for,  especially  from  regional 
land  managers,  fire  scientists,  local  community  leaders, 
and  homeowners  who  live  within  flammable  forests.  It 
is  time  for  all  of  us  to  learn  a lesson  in  humility  about 
what  we  know  and  don’t  know,  and  what  we  can  and 
cannot  predict  about  climate,  weather,  and  fire 
behavior. 


Fire  Tourist 

Peter  Chilson,  White  Pine  Chapter 

At  dawn  I cross  the  Nevada-Oregon  border  on  U.S.  95.  I drive  south  past  mountains  that  are  ten  miles  west 
beyond  alfalfa  fields.  The  mountains  look  a barren  brown.  I don’t  know  they  are  the  Double  H range,  and  I 
can’t  see  the  grass  and  sagebrush  covering  the  slopes.  A maroon  cloud  shrouds  the  ridge  tops,  the  remains,  it 
seems,  of  a thunder  and  lightning  storm  the  night  before,  colored  so  by  the  dawn.  But  the  morning  soon 
reveals  the  reality  in  many  columns  of  white  smoke  rising  from  the  mountains.  What  lightning  left.  I follow  the 
smoke  to  a gas  station  in  the  town  of  Orovada. 

At  a payphone,  I ask  the  operator  for  the  National  Weather  Service  office  in  Reno,  the  nearest  big  city.  I 
speak  to  a forecaster  named  Roger  Lamoni  and  ask  about  the  storm.  I expect  annoyance  from  someone  with 
no  time  for  a science  lesson,  but  Lamoni  answers  with  friendly  passion  for  the  story. 

‘That  one  came  from  the  Gulf  of  Alaska,”  he  says,  “a  long  ways.” 

Lamoni  talks  of  “low  pressure  troughs”  and  “convective  activity”  as  though  the  sky  had  gears  and  wheels. 
He  uses  verbs  like  “sweeping,”  “spreading,”  and  “converging,”  to  describe  24  hours  of  weather  over  a few 
thousand  square  miles  of  Northern  Hemisphere.  I learn  that  a moist  low-pressure  cold  front  moved  southeast 
down  the  northwest  coast  and  made  landfall  over  northern  California  and  southern  Oregon  at  early  morning 
that  day.  The  system  “pushed”  east  over  the  Sierra  Nevada  Mountains,  and  in  the  foothills  near  Reno  it  hit  the 
desert,  where  heavier  cool  air  forced  the  lighter  desert  air  higher  in  the  atmosphere.  This  stirred  enough 
instability  to  produce  dozens  of  small  thunderstorms.  They  rained  lightning  across  Nevada,  but  withheld 
moisture  until  they  crossed  into  Oregon,  where  rain  fell  in  sheets,  blurring  the  windshield  of  my  pickup. 

“We’re  talking  about  a little  moisture  falling  from  very  high  levels,”  Lamoni  says.  “But  there  was  a lot  of 
lightning.  And  a lot  of  fire  weather  warnings.  You  just  happened  to  be  where  the  rain  hit.” 

I already  know  that  each  lightning  strike  is  a statistic  picked  up  by  radio  waves  and  recorded  in  some 
National  Weather  Service  office.  From  1940  to  1975,  for  example,  lightning  started  some  220,000  fires  across 
the  West.  Lightning  sparked  tens  of  thousands  of  fires  in  the  region  over  the  past  10  years.  I mention  all  this 
by  way  of  discussing  weather  and  fire  and  to  reveal  the  power  of  a storm  that  set  a mountain  range  ablaze.  This 
is  about  awe,  about  the  fact  that  of  the  thousands  of  fires  that  burn  in  the  West  every  summer,  lightning  causes 
70  percent. 

In  other  words,  as  Lamoni  and  I talk,  Nevada  is  burning,  Oregon  is  not. 

Lamoni  explains  something  else.  The  rain  I felt  the  day  before  in  Oregon  was  a mix  of  moisture  from  the 
northern  Pacific  waters  of  the  Gulf  of  Alaska  and  possibly  moisture  the  system  picked  up  from  melting  snow 
over  the  high  slopes  of  the  Sierra  Nevada  Mountains.  ‘There’s  been  this  trough  off  the  West  Coast  all 
summer,”  Lamoni  says,  as  if  some  kind  of  invisible  invasion  from  science  fiction  had  taken  over  the  skies, 
which  is  partly  true.  The  southward  “injection”  of  cool  air  that  created  the  storms,  Lamoni  tells  me,  came  out 
of  this  “trough,”  a huge,  semipermanent  oval  of  moist  low  pressure  air  that  sits  most  of  the  year  over  the  Gulf 
of  Alaska,  south  of  the  Aleutian  Islands.  The  thing  whirls  counterclockwise  and  on  radar  looks  like  a giant 
crab.  The  trough  lives  there,  a beast  of  weather,  absorbing  moisture  and  “spinning  off,”  as  Lamoni  puts  it, 
small  low  pressure  “disturbances”— little  troughs— and  “lobbing  them,”  he  says,  across  the  ocean  and  over 
the  western  United  States  coast  to  rain  on  Seattle  and  Portland  most  of  the  year,  to  drop  snow  and  rain  on  the 
Inland  Northwest  east  of  the  Cascade  Mountains,  and  to  fire  lightning  from  the  Cascades  to  the  Northern 
Rockies  and  Montana’s  eastern  plains  all  summer  long. 
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I thank  La  mom  and  drive  on  south.  Within  ten  days,  the  Double  H fires  combine  and  burn  the  entire  range, 
20  miles  long.  I find  this  out  in  August,  near  the  end  of  one  of  the  driest  summers  in  decades.  Lightning  fires 
have  closed  Colorado’s  Mesa  Verde  National  Park  and  shut  parts  of  Grand  Canyon  National  Park  in  Arizona. 
More  rage  across  Idaho  and  Montana,  raising  talk  of  the  1910  fires  in  Idaho  and  Montana.  This  was  the  so- 
called  “Big  Blow  Up,”  which  lightning  started.  The  fires  burned  three  million  acres  and  razed  whole  towns. 
This  summer,  wild  fires  will  burn  almost  seven  million  acres  across  the  West. 

I’m  a tourist  of  fire.  In  Nevada  and  Arizona  I watch  smoke  obscure  shrub  steppe  and  forest.  In  places  fires 
throw  a thick  haze  like  a dirty  sheet  over  the  land.  I rarely  see  flames,  mostly  just  the  weather  of  it  all,  thick 
brown  or  white  clouds  where  fire  is  intense,  or  a haze  that  sometimes  seems  to  take  possession  of  the  land  and 
pack  it  away  someplace,  undercover. 

A world  of  smoke  and  fire,  a dearth  of  rain,  under  a sky  lightning  owns.  Fire  weather  in  July  in  the  West. 


Historical  Fire  Regimes  in  Western  Redcedar 

Stephen  W.  Barrett,  Consulting  Research  Forester 

( Since  1979,  the  author  has  studied  fire  history  in  many  areas  of  the  Northern  Rockies.) 


Redcedar  forests  in  the  Inland  Northwest  typically  are  classified  in  the  “stand  replacement”  fire  regime. 
That  is,  such  forests  are  subject  to  severe  fires  after  intervals  of  150  to  500  years  or  more.  However,  historical 
fire  regimes  for  the  redcedar  type  are  not  well  documented  and  understood.  Stand  replacing  fires  may  be  the 
predominant  regime  type,  but  redcedar  forests  have  experienced  a broad  range  of  fire  severities  and  intervals. 

A few  relatively  small  groves  have  persisted  for  centuries  in  riparian  zones,  despite  the  region’s  infamous 
large  fires  between  1889  and  1934.  Most  groves  apparently  do  not  survive  more  than  five  centuries  or  so 
before  being  recycled  by  fire.  However,  because  fires  in  riparian  zones  are  often  patchy,  individual  trees 
apparently  can  survive  for  1,000+  years  and  attain  diameters  of  10  feet  or  more. 

Noteworthy  old  growth  groves  can  be  seen  today  at  Elbow  Bend  on  the  East  Fork  of  Moose  Creek  (Nez 
Perce  National  Forest),  at  DeVoto  Memorial  Grove  on  the  Lochsa  River  (Clearwater  National  Forest),  and  at 
Isabella  Creek  on  the  North  Fork  of  the  Clearwater  River  (Clearwater  National  Forest).  In  Montana,  the  Ross 
Creek  Cedar  Grove  on  the  Kootenai  National  Forest,  and  Glacier  National  Park’s  Avalanche  Cedar  Grove  are 
also  quite  spectacular.  Interestingly,  although  the  towering  giants  of  Avalanche  Cedar  Grove  appear  “ancient,” 
my  fire  history  sampling  suggests  that  the  grove  is  only  about  500  years  old— mute  testimony  to  the  area’s  fire 
cycle.  In  fact,  the  grove  apparently  is  the  oldest  fire  age  class  in  1. 2-million-acre  Waterton-Glacier 
International  Peace  Park  today. 

Evidence  of  low-severity  fires  after  short  intervals  (e.g.,  10-50  years)  also  is  common  in  redcedar  groves. 


Heritage  Cedar  Grove  near  Isabella  Creek,  Clearwater  National  Forest.  Photo  by  Duane  Annis. 
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Large  black  “catfaces,”  that  is,  fire-hollowed  trunks,  exist  on  many  old  trees,  promoting  wildlife  habitat  for 
cavity  nesters  and  other  animals.  Low-severity  fires  do  not  dramatically  alter  stand  tree  structure  but  may  be 
important  in  the  life  cycles  of  understory  plants,  soil  ecology,  and  other  processes. 

Interestingly,  severe  “reburns”  after  short  intervals  (e.g.,  10-50  years)  have  also  occurred  in  areas  that  are 
potentially  dominated  by  cedar  and  other  conifers  but  are  now  occupied  by  persistent  shrubfields.  Reburns 
apparently  occurred  during  short-term  climatic  droughts,  and  the  fires  produced  expansive  shrubfields  in  the 
lower  Lochsa,  Selway,  and  North  Fork  of  the  Clearwater  River  drainages.  For  example,  double-  and  triple-burn 
sequences  during  notoriously  large  fires  in  1889,  1910,  1919,  and  1934  severely  set  back  forest  succession  for 
many  decades,  stimulating  elk  habitat  that  has  persisted  throughout  the  20th  Century. 

In  view  of  the  region’s  recurrent  fires,  and  given  the  rare  and  unique  qualities  of  old  growth  redcedar, 
protecting  today’s  last  few  groves  just  makes  good  sense. 


Fire,  Birds,  Bears  and  Trees:  Conservation  and  Restoration 

of  a High  Mountain  Resource 

Penny  Morgan,  University  of  Idaho 


You’ ve  seen  the  beautiful  twisted  “ grandmother” 
trees  near  your  favorite  alpine  lake  or  ski  run. 
Whitebark  pine  trees  grow  on  dry,  windy,  and  cold 
sites,  as  well  as  in  mixed  stands  with  lodgepole  pine, 
subalpine  fir,  and  Engelmann  spruce.  They  dominate 
at  tree  line,  often  providing  protection  for  other  trees 
to  establish.  Their  broad  crowns  act  as  snow  fences, 
helping  to  slowly  release  water  into  high  mountain 
streams,  prolonging  the  flow  of  ephemeral  streams 
into  the  summer  and  thus  providing  water  to  the 
valleys  far  below.  Whitebark  pine  is  a keystone  species 
of  subalpine  forest  ecosystems,  providing  watershed 
protection,  scenic  value,  and  food  for  wildlife, 
including  the  Clark’ s nutcracker  and  black  and 
grizzly  bears. 

Whitebark  pine  is  functionally  extinct  in  more  than 
a third  of  its  range.  The  combined  effects  of  the 
introduced  white  pine  blister  rust  and  mountain  pine 
beetle  have  created  “ ghost  forests”  over  extensive 
areas  at  high  elevations  in  Idaho  and  Montana.  This 
trend  has  been  accelerated  with  fire  exclusion  and 
advancing  succession.  In  and  around  Glacier  National 
Park,  approximately  30%  of  the  whitebark  pine  trees 
are  dead,  and  of  the  remaining  live  trees,  about  70% 
are  infected  with  blister  rust;  these  have  an  average  of 
25%  crown  kill.  There  is  moderate  or  high  whitebark 
pine  mortality  across  61%  of  the  subalpine  forest 
landscapes  in  the  600,000-ha  Bob  Marshall  Wilderness 
area.  White  pine  blister  rust  is  a Eurasian  fungus  that 
was  introduced  to  the  Pacific  Northwest  in  1910,  while 
the  mountain  pine  beetle  is  native.  The  mortality  rate 
from  these  two  pests  is  high.  In  Montana,  42%  of  all 
whitebark  pine  trees  on  permanent  plots  died  between 
1971  and  1992. 

Fire  creates  regeneration  opportunities,  recycles 
biomass,  and  maintains  whitebark  pine  dominance  in 
northern  Rocky  Mountain  landscapes,  especially  in 
forest  communities  where  whitebark  pine  is  serai.  Fire 
creates  opportunities  for  whitebark  pine  to  regenerate 
by  providing  open  patches  in  the  landscape.  Clark’s 
nutcrackers  disperse  the  seeds  of  whitebark  pine, 


Whitebark  pine. 

By  Ramona  Hammerly. 

From  Northwest  Trees,  by  Stephen  F Arno  and  Ramona  P Hammerly, 
1977,  Mountaineers  Press,  Seattle  Reprinted  with  permission 
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preferentially  caching  them  in  open  and  burned 
areas— conditions  where  whitebark  pine  thrives.  [See 
Sage  Notes  21(2)  “Whitebark  Pine:  A Declining  High 
Mountain  Tree  Species”  by  Robert  E.  Keane,  pp.  6- 
9].  Thanks  to  the  Clark’s  nutcracker,  whitebark  pine 
has  a distinct  advantage  over  other  conifers  in 
regenerating  large,  burned  areas.  Particularly  in  the 
northern  Rocky  Mountains  and  in  the  Intermountain 
West,  fire  exclusion  in  the  greater  part  of  the  20th 
century  combined  with 
advancing  succession  has  led  to 
increases  in  subalpine  fir  and 
Engelmann  spruce,  except  on 
the  harshest  sites,  where  these 
aggressive  competitors  cannot 
grow. 

The  subalpine  forest 
landscapes  in  which  whitebark 
pine  communities  are  found  are 
burning  far  less  often  than  they 
once  did,  even  in  those  large 
wilderness  areas  where  some 
natural  fires  have  been  allowed 
to  bum  in  the  last  25  years.  For 
whitebark  pine  forests,  the  mean 
number  of  years  between  fires 
historically  varied  from  29  to 
144  years  for  mixed-severity 
fires,  and  from  80  to  500  years 
for  stand-replacing  fires. 

Mixed-severity  fires  tend  to 
allow  for  the  development  of 
local  pockets  of  mature 
whitebark  pine  that  are  more  likely  to  survive 
subsequent  fires  and  provide  a seed  source  for 
regenerating  burned  patches  in  the  surrounding 
landscape.  My  colleagues  and  I have  calculated 
cumulative  area  burned,  a reflection  of  both  fire  size 
and  frequency,  for  the  upper  subalpine  forests  that 
support  whitebark  pine  communities  in  the  Selway- 
Bitterroot  Wilderness  Area  in  Idaho  and  Montana.  The 
cumulative  area  burned  from  1935  to  1975,  an  era  of 
aggressive  fire  suppression  even  in  wilderness,  was  less 
than  1/  17th  of  that  experienced  during  the  early  part 
of  this  century  under  the  relatively  natural  (but  also 
drier)  conditions  from  1880  to  1934.  The  cumulative 
area  burned  during  the  period  of  “ prescribed  natural 
fire  management”  from  1975  to  1996,  when  some 
lightning-ignited  fires  were  allowed  to  burn  naturally, 
was  still  less  than  1/  10th  of  the  cumulative  area  burned 
from  1880  to  1934.  These  trends  are  even  more 
pronounced  for  the  smaller  wilderness  areas,  where 
fire  suppression  has  been  aggressive  and  no  lightning 
fires  are  allowed  to  burn  naturally,  because  fires 
burning  in  small  wilderness  areas  are  more  likely  to 
spread  out  of  the  wilderness  onto  adjacent  lands. 

Although  fires  ignited  by  lightning  have  been 
allowed  to  burn  in  some  wilderness  areas  under 
prescribed  conditions,  in  those  wilderness  areas 


without  approved  wildland  fire  management  plans,  all 
fires  have  been  suppressed.  However,  the  recently 
revised  policy  for  fire  management  on  federal  lands 
allows  more  flexibility  in  decisions  regarding  fire, 
particularly  when  fires  benefit  resources. 

Today,  even  the  most  remote  populations  of 
whitebark  pine  in  wilderness  areas  are  affected  by  fire 
exclusion,  climate  change,  and  other  human 
influences.  When  large  fires  occurred  historically,  they 
often  lasted  for  weeks  or  months 
and  spread  across  the  landscape 
through  multiple  forested 
communities  including  whitebark 
pine.  Although  many  modern  fires 
have  the  potential  of  spreading 
into  whitebark  pine  forests,  they 
are  usually  extinguished  at  lower 
elevations.  Subalpine  fuels  are 
usually  too  moist  to  support 
extensive  fires  until  late  in  the 
summer  during  unusually  dry 
years,  though  some  fires,  mostly 
small  ones,  occur  nearly  every 
year.  During  such  times,  lower 
elevations  are  usually  even  drier, 
and  managers  are  unwilling  to  risk 
fire  spread.  Fire  fighters  are  more 
successful  at  suppressing  fires 
when  they  are  small,  so  fewer  small 
patches  are  created  today  than  in 
the  past.  Without  the  small  fires  to 
increase  landscape  heterogeneity, 
landscapes  are  simpler.  Fire 
suppression  reduces  the  diversity  and  richness  of 
forested  patches. 

On  sites  that  support  subalpine  fir,  bark  beetles  and 
blister  rust  accelerate  succession  by  killing  whitebark 
pine  more  often  than  competing  conifers. 

Occasionally  mountain  pine  beetles  cause  high 
mortality  of  whitebark  pine.  For  instance,  mountain 
pine  beetles  killed  many  whitebark  pine  trees  in  the 
Selway-Bitterroot  Wilderness  in  the  late  1870s,  1930s, 
and  late  1980s.  Where  fires  have  been  suppressed,  old 
lodgepole  pine  communities  have  increased  in  extent. 
These  may  attract  and  harbor  large  populations  of 
beetles  that  subsequently  spread  to  adjacent  whitebark 
pine  communities. 

Blister  rust  mortality  is  increasing  in  intensity 
within  whitebark  pine  communities  and  spreading 
across  the  landscapes  in  which  whitebark  pine 
communities  are  found.  Because  blister  rust  reduces 
whitebark  cone  and  seed  production  long  before  it 
kills  trees,  the  presence  of  blister  rust  has  greatly 
reduced  the  potential  for  whitebark  pine  to  resume  its 
historical  importance  in  the  landscape  and  altered  the 
function  and  dynamics  of  many  subalpine  landscapes. 

Human-induced  climate  change  may  threaten 
whitebark  pine  communities  as  well.  Whitebark  pine 
could  be  lost  from  Yellowstone  National  Park  if  the 


Clark’s  nutcracker  feeding  on  pine  nuts.  By 
Ramona  Hammerly.  From  Northwest  Trees , by  Stephen 
F Arno  and  Ramona  P Flammerly,  1977,  Mountaineers 
Press,  Seattle.  Reprinted  with  permission 
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area  experiences  the  warmer  temperatures  and  drier 
summers  predicted  with  a doubling  of  the  carbon 
dioxide  content  of  the  atmosphere.  Lightning  fires  are 
predicted  to  occur  more  frequently  if  carbon  dioxide 
content  of  the  atmosphere  doubles.  Furthermore, 
predicted  warmer  temperatures  due  to  increasing 
greenhouse  gas  concentrations  may  increase  the 
frequency,  extent,  and  severity  of  fires  in  subalpine 
forests.  This  increased  fire  activity  could  benefit 
whitebark  pine,  but  it  might  cause  more  harm  than 
good  if  fires  become  too  frequent  or  severe.  The  rates 
of  recovery  from  burning  are  slow  in  the  harsh 
environments  where  whitebark  pine  grows.  Whitebark 
pine  communities  in  landscapes  that  have  experienced 
relatively  few  fires  recently  and  those  already 
damaged  by  blister  rust  and  under  competitive 
pressure  of  advancing  succession  are  likely  to  be 
vulnerable,  as  are  those  whitebark  pine  communities 
growing  on  harsh  sites  close  to  timberline. 

Whitebark  pine  ecosystems  are  very  important  to 
other  wildlife  as  well.  These  trees  produce  large  seeds 
with  high  fat  content.  Scientists  are  convinced  that 
whitebark  pine  has  co-evolved  with  Clark’s 
nutcrackers.  Ron  Lanner,  a retired  forestry  professor 
from  Utah  State  University,  says  that  Clark’ s 
nutcrackers  greatly  influence  the  structure  and 
distribution  of  whitebark  pine  forests  by  where  and 
how  they  cache  seeds.  The  cones  are  harvested  within 
a few  days  of  ripening.  The  large  gray  birds  use  their 
strong  bills  to  get  at  the  seeds,  which  they  gather  in  a 
pouch  under  the  tongue.  They  preferentially  cache 
seeds  in  open,  burned  areas.  They  bury  groups  of 
seeds  at  a depth  of  1-3  cm,  the  ideal  germination 
conditions  for  whitebark  pine.  Each  bird  can  cache  as 
many  as  22,000  seeds  each  year— far  more  than  the 
birds  need  to  eat  and  feed  to  their  young.  The 
multiple-stemmed  whitebark  pine  trees  grow  from  the 
groups  of  seeds  left  behind.  Squirrels,  bears,  and  many 
rodents  also  eat  “ pine  nuts.”  Squirrels  harvest  the 
cones  from  the  treetops  and  pile  them  in  middens 
under  trees,  logs,  or  boulders.  Grizzly  bears  raid  the 
caches.  These  seeds  are  especially  important  to 
grizzlies  in  the  Greater  Yellowstone  Ecosystem.  There, 
bears  are  more  likely  to  successfully  bear  cubs  or  twin 
cubs  following  falls  with  a good  whitebark  pine  seed 
crop. 

The  outlook  for  whitebark  pine,  and  for  the  plant 
and  animal  communities  in  these  forests,  is  bleak 
without  focused  efforts  to  aid  this  species.  Promising 
pilot  projects  focus  on  creating  openings  by  cutting  or 
burning  to  promote  nutcracker  caching,  cutting 
competing  subalpine  fir  trees  to  release  whitebark 
pine,  or  planting  whitebark  pine.  Although  only  3 to 
8%  of  whitebark  pines  are  resistant  to  blister  rust, 
encouraging  regeneration  can  accelerate  mass 
selection,  which  would  increase  the  chances  that  the 
newly  established  seedlings  would  be  resistant  to 
blister  rust.  Bob  Keane  and  Steve  Arno  suggest 
prioritizing  those  locations  for  conservation  and 


Sheep  grazing  at  timberline  in  the  Wallowa  Mountains,  1907. 
By  Ramona  Hammerly. 

From  Timberline,  by  Stephen  F Arno  and  Ramona  P.  Hammerly,  1884, 
Mountaineers  Press,  Seattle  Reprinted  with  permission. 


restoration  that  support  healthy,  serai  whitebark  pine; 
have  a low  severity  of  blister  rust  infection  and  a 
source  of  whitebark  pine  seed  within  10  km;  are  within 
grizzly  bear  habitat;  and  have  few  roads  or  trails. 
Restoration  using  prescribed  burning  is  challenging, 
however,  because  the  window  for  prescribed  burning  is 
narrow  except  in  the  late  summer  and  early  fall— a 
time  when  prescribed  burning  is  nearly  impossible. 

The  current  focus  on  fuels  management  in  lower- 
elevation,  higher  fire  frequency  community  types,  like 
ponderosa  pine,  competes  for  attention.  Therefore, 
reintroducing  the  native  fire  regime  at  the  landscape 
scale  is  crucial  if  whitebark  pine  communities  are  to  be 
a part  of  the  legacy  we  leave  for  future  generations. 

To  learn  more,  I suggest  reading  the  forthcoming 
book  by  Diana  Tomback,  Steve  Arno,  and  Bob  Keane, 
“ Whitebark  pine  communities:  Ecology  and 
restoration”  soon  to  be  published  by  Island  Press. 
Nutcracker  Notes,  a whitebark  pine  newsletter,  is 
available  on  the  web  at  <http://www.mesc.usgs.gov/ 
glacier/nutnotes.htm>.  It  will  soon  be  published  by  the 
newly  formed  Whitebark  Pine  Ecosystem  Foundation. 
There  are  many  other  sources  of  information  on  the 
web,  including  <http://www.mesc.usgs.gov/glacier/ 
whitebar.htm>. 


- 12  - 


Winter  2001  ❖ SAGE  NOTES 


A Publication  of  the  Idaho  Native  Plant  Society  Vol.  23  (1) 


Wildlife  and  Wildfire 

James  M.  Peek,  White  Pine  Chapter 

All  generalizations  are  false,  the  old  saying  goes,  and  this  is  most  certainly  true  when  responses  of  wildlife  to 
wildfire  are  considered.  But  then,  generalizations  about  wildfire  itself  are  difficult.  Still,  I conclude  that  the 
vegetative  responses  following  the  fire  will  have  more  lasting  effects  than  the  immediate  effects  of  a fire  on 
survival  of  wildlife.  Post-  fire  wildlife  responses  have  to  do  with  forage  quality  and  quantity,  species 
composition,  and  vegetative  diversity. 

Generally,  the  nutrient  content  of  plants  will  change  after  burning.  Our  investigations  of  dry  ponderosa  pine 
forest  that  burned  in  the  White  Cap  fire  in  the  upper  Selway  illustrate  the  differences.  Nutrient  changes  are 
relatively  short-lived  regardless  of  habitat,  while  plant  productivity  and  compositional  changes  may  be  more 
long-lived.  In  the  drier  ponderosa  pine  and  Douglas  fir  forests  with  herbaceous  understories,  productivity 
increases,  but  this  change  may  not  last  more  than  a few  years. 

In  the  more  mesic  Douglas  fir,  grand  fir,  western  red  cedar,  and  western  hemlock  forests,  a long-lived  shrub 
community  develops  on  burned  sites.  In  Douglas  fir,  maximum  productivity  of  this  shrub  community  might 
be  reached  at  20  years  or  so,  while  in  the  most  moist  community  type,  hemlock -Pachistima  (myrtle  boxwood) 
forest,  maximum  productivity  of  the  tall  shrub  community  is  reached  about  6 years  after  a fire.  Of  course, 
individual  site  quality  factors  weigh  in,  and  herbivory  can  retard  growth  and  development  of  the  shrubs. 

Finally,  species  diversity  is  related  to  the  complexity  of  the  vegetation,  and  wildfire  that  reduces  vegetative 
diversity  will  in  turn  reduce  bird  species  diversity,  as  when  crown  fires  take  out  large  blocks  of  standing 
conifers.  Crown  fires  are  also  tough  on  tree  and  flying  squirrels!  However,  the  standing  dead  trees  that  result 
from  crown  fires  favor  a proliferation  of  species  such  as  evening  grosbeaks,  woodpeckers,  and  other 
insectivorous  birds  that  feed  on  the  insect  complex  that  develops.  If  you  are  interested  in  bluebirds,  look  in  the 
bums! 

One  last  caveat:  two  investigations  of  responses  of  moose  to  wildfire  were  reported.  One  concerned  a highly 
productive  population  in  Minnesota  and  the  other  a less  productive  population  in  central  Alaska.  We  reported 
an  influx  of  yearling  bulls  into  a > 15,000-acre  burn  in  northeastern  Minnesota  and  subsequent  increases  in 
twinning  rates  among  cow  moose  using  the  burn.  The  Tanana  Flats,  Alaska,  information  showed  little 
population  response  to  fire.  Moose  that  were  using  the  burn  remained  on  or  near  it,  but  no  immigration  was 
noted.  This  suggested,  if  we  observed  what  was  in  fact  happening,  that  a productive  population  may  well 
respond  differently  to  the  post-fire  environment  than  a less  productive  population.  Responses  may  involve 
changes  in  population  size  or  simply  changes  in  population  distribution.  So  I still  conclude  that  post-fire 
vegetation  responses  are  most  important  in  determining  how  a wildlife  population  will  fare,  but  population 
characteristics  weigh  in. 

Another  factor  has  to  do  with  the  size  of  the  fire.  My  calculations  suggest  that  a fire  that  burns  1,000  acres 
of  elk  winter-spring  range  in  north  Idaho  may  benefit  40  to  400  or  more  elk  when  the  post-fire  shrub 
community  is  at  its  maximum  development.  I assumed  that  a western  redcedar  habitat  type  was  burned, 
herbivory  did  not  impede  plant  development,  redstem  ceanothus  dominated  the  stand,  and  an  elk  population 
was  available  to  respond.  Fires  that  burn  many  patches  within  a matrix  of  mature  timber  of  large  size  will  likely 
not  produce  as  much  forage  as  a fire  that  burns  a single  block  of  land. 

Fire,  being  a major  driving  force  in  Rocky  Mountain  coniferous  forests,  adds  to  the  complexity  of  habitats 
for  a wildlife  resource  that  has  obviously  evolved  within  that  fire  environment.  We  have  enough  information  on 
a variety  of  species  to  begin  making  quantitative  predictions  on  population  responses.  We  could  make  better 
use  of  fire,  and  learn  from  our  efforts  to  benefit  wildlife  in  the  process. 

Additional  reading 

Merrill,  E.  H.,  H.  F.  Mayland,  and  J.  M.  Peek.  1980.  Effects  of  a fall  wildfire  on  herbaceous  vegetation  on  xeric  sites  in  the 

Selway-Bitterroot  Wilderness,  Idaho.  J.  Range  Manage.  33:363-367. 

Merrill,  E.  H.,  H.  F.  Mayland,  and  J.  M.  Peek.  1982.  Shrub  responses  after  fire  in  an  Idaho  ponderosa  pine  community.  J. 

Wildl.  Manage.  46:496-502. 
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Postcard  from  the  Field:  Bridging  the  Gap  on  the  Allegheny 

Mike  Hays,  White  Pine  Chapter 

( Until  recently  Mike  worked  as  a botanist  for  the  Palouse  Ranger  District,  Clearwater  National  Forest.) 

I thought  I would  just  pass  on  some  plant  information  from  the  Allegheny  National  Forest  (ANF)  in 
Pennsylvania,  because  I know  you’re  just  busting  to  hear  this  botany  trivia.  A recently  completed  plant  species 
list  for  the  ANF  includes  1,192  taxa.  Of  this  total  941  are  native,  and  251  are  introduced.  The  list  is  based  on 
dot  maps  that  ANF  personnel  compiled  from  extensive  herbarium  searches.  I expect  to  find  a fair  number  of 
yet  undocumented  species  in  the  future. 

Some  highlights  of  the  list  include  82  species  of  tree  on  the  forest,  of  which  66  are  native.  Seventy  are 
broadleaved,  while  12  are  conifers.  About  16  of  these  are  abundant  or  common  with  the  balance  being 
occasional  or  rare.  The  most  abundant  genera  represented  are  oaks  with  9 species  (1  introduced),  maples  with 
8 species  (1  introduced),  and  birch  with  6 species  (2  introduced).  Of  the  12  conifers,  7 are  native  and  only  2— 
eastern  hemlock  and  eastern  white  pine  — are  generally  seen. 

There  are  122  shrub  taxa,  6 being  evergreen.  Vaccinium  and  Rubus  have  11  and  10  representatives 
respectively.  The  forbs  include  21  species  of  genus  Aster , 20  Polygonum,  20  Viola,  and  16  Solidago. 

The  grasses  are  represented  by  98  species,  65  of  which  are  native.  Fourteen  are  species  of  Panicum.  Since 
trying  to  deal  with  some  of  these,  I better  understand  the  common  name  of  “Panic  grass.”  Some  of  them  are 
really  ugly  to  deal  with.  We  have  75  sedge  species. 

There  are  33  species  of  fern,  but  only  7 of  these  are  well  represented.  There  are  9 clubmosses,  and  it  is  not 
uncommon  to  find  up  to  five  of  these  growing  together  in  large,  dense  communities. 

Looking  at  the  list,  it  seems  diverse,  but  I would  estimate  that  approximately  90%  of  the  flora  is  uncommon. 
Habitats  are  not  well  defined  or  diverse,  and  the  deer  have  really  stripped  things  down  to  a few  unpalatable 
species.  In  many  areas  there  are  acres  and  acres  of  just  two  fern  species  (New  York  fern  and  hayscented  fern) 
with  pockets  of  dense  clubmoss  mixed  in.  It  is  possible  that  some  of  the  species  documented  by  past 
collections  may  no  longer  occur  on  the  ANF. 

Some  areas  of  the  forest  have  up  to  40-60  deer/mi:.  We  simply  need  to  shoot  more  deer.  But  reducing  deer 
populations  is  a difficult  task  in  a state  where  deer  hunting  is  the  primary  religion.  Pennsylvania  has  more 
licensed  hunters  and  the  largest  deer  population  of  any  state.  It  also  has  the  poorest  quality  deer.  The  best  plant 
communities  are  found  adjacent  to  towns  where  the  hunter  pressure  is  high.  The  forest  also  has  an  extensive 
fencing  program  which,  with  the  extreme  herbivory,  is  the  only  way  to  regenerate  trees.  Within  these  protective 
fences,  plant  communities  in  good  condition  can  also  be  found. 

There  are  only  5 Sensitive  plant  species  on  the  forest,  but  38  that  are  listed  by  the  state.  There  is  obviously  a lot 
of  work  to  do  here  assessing  the  status  and  needs  of  these  species  and  the  flora  in  general.  Talking  to  people 
from  other  agencies  and  academia,  it  is  apparent  that  there  is  a big  gap  in  the  knowledge  of  what  we  have  here, 
so  I will  have  a lot  of  work  and  discovery  to  do. 

Michael  R.  Hays 

Allegheny  National  Forest,  Bradford  Ranger  District 
<mhays0 1 @fs.  fed.  us> 


Clickable  plants  poster.  Last  April,  the  Idaho  State  Historical  Society  produced  an  appealing  poster  for  Idaho  Archaeology 
Week  called  “Ancient  Harvest.”  It  features  color  drawings  of  native  plants  used  by  Native  Americans.  Go  to  the  website 
<http://www2.state.id.us/ishs/ArchWeek2000.html>  to  see  the  poster,  and  click  on  Bryoria  lichen,  arrowleaf  balsamroot, 
cous,  and  others,  for  an  informational  paragraph  about  each  one. 
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2001  Idaho  Rare  Plant  Conference:  February  13-14 

Idaho  Power  Company  Headquarters,  Boise,  Idaho 

You  were  sent  a mailing  with  detailed  registration  information,  location  and  times.  For  further  information 
contact:  Chris  Murphy,  Organizing  Committee  Chair,  IDFG  Conservation  Data  Center,  PO  Box  25,  Boise,  ID 

83707  (208)  334-3402  <chmurphy@idfg.state.id.us>. 

Agenda 

February  13:  discussion  of  globally  rare  plants  and  their  status,  followed  by  a banquet  dinner  with  an 
enlightening  and  entertaining  keynote  speaker. 

February  14:  discussion  of  state  rare  species.  Special  topics  session  in  the  afternoon. 

February  15:  no  formal  activities  are  planned:  this  day  is  left  open  for  focused  meetings,  field  trips,  or 
discussions  if  people  desire  to  plan  them. 

Special  topics  session:  “Conserving  Commercially  and  Culturally  Important  Native  Plants.  ” 

Native  plants,  mosses,  lichens,  and  fungi  are  currently  in  high  demand  for  many  commercial  and  cultural 
uses.  Native  Americans  have  used,  and  still  use,  these  plants  for  many  purposes,  but  always  with  sustainability 
of  plant  populations  in  mind.  But  now,  throughout  society,  uses  of  “special  forest  products”  are  increasing, 
with  poorly  understood  consequences  for  native  plant  populations.  From  the  renaissance  in  gathering  for 
traditional  herbalism  and  medical  bio-technology,  to  the  harvest  of  decorative  floral  greens  and  other  non- 
timber products,  to  commercial  mushroom  and  huckleberry  harvesting,  the  pressure  to  exploit  our  native 
plants,  both  “rare,”  and  “common,”  is  greater  than  ever  before.  We  hope  to  explore  these  issues  through 
speakers  and  discussion. 

The  Idaho  Rare  Plant  Conference  is  sponsored  each  year  by  the  Idaho  Native  Plant  Society  and  is  open  for 
all  who  are  concerned  about  Idaho’s  rare  plants:  the  public,  land  management  agencies,  consultants,  botanists, 
etc.  The  purpose  of  the  conference  is  to  discuss  the  status  of  our  globally  rare  and  state-rare  plants  of 
conservation  concern  and  learn  about  current  topics  in  the  field  of  rare  and  native  plant  conservation,  and  of 
course,  to  socialize  with  friends  and  botanically-minded  people. 

PLEASE  send  us  your  list  of  state-rare  plant  species  you  wish  to  discuss  at  the  conference. 


Chapter  News 


Calypso  Chapter 

In  August  the  chapter  took  its  annual  field  trip  to 
Roman  Nose  Lakes.  They  worked  on  their  species  list 
for  the  area,  and  reported  seeing  white  rhododendron 
(Rhododendron  albiflorum ) in  bloom.  Jill  Blake  re- 
photographed the  population  of  Sitka  clubmoss 
(Diphasiastrum  sitchense ) the  chapter  had  discovered 
in  1997. 

Kinnikinnick  Chapter 

A highlight  of  the  October  chapter  meeting  was 
Lois  Wythe’s  demonstration  of  wildcrafting 
techniques.  In  November  the  chapter  held  the  last 
work  party  of  the  season  at  the  arboretum  in 
Sandpoint.  Members  raked  leaves  for  mulch, 
transplanted  mountain  ash  trees,  and  put  this  beautiful 
area  to  bed  for  the  winter.  [If  you  haven’t  had  a 
chance  to  see  the  new  arboretum  in  Sandpoint,  be  sure 
and  include  it  in  your  Idaho  travel  plans.  I stopped  in 
this  fall  and  was  most  impressed  — Ed.]  The  chapter 
has  been  asked  to  prepare  a display  about  native 


conifers  for  the  lobby  of  the  East  Bonner  County 
Library  in  Sandpoint.  Members  wrapped  up  a busy 
season  with  a holiday  gathering  in  December, 
complete  with  an  Audubon  Society  video  about 
butterfly  gardening. 

Pahove  Chapter 

Pahove  had  a busy  fall!  On  November  4 they 
sponsored  the  Cold  Springs  Creek  Willow  Planting. 
Members  were  invited  to  harvest  and  plant  willow 
cuttings  and  cottonwood  poles  to  restore  riparian 
zones  in  Cold  Springs  Creek,  southeast  of  Mountain 
Home.  There  will  be  trips  most  Saturdays  in 
November  and  December  for  seed  collection 
(sagebrush  and  rabbitbrush).  The  seeds  will  be  used 
for  post-wildfire  recovery  of  wildlife  winter  range 
habitat  and  soil  stabilizing  in  the  Boise  foothills  and 
Bennett  Mountain  area. 

On  November  16  the  chapter  sponsored  a special 
presentation  “Botanizing  the  Silk  Road.”  Local 
botanists  Nancy  Shaw  and  Linda  and  Jay  Smithman 
shared  their  recent  botanical  wanderings  through 
China  and  described  its  wondrous  plant  diversity. 
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Also  at  the  November  16  meeting,  chapter 
members  were  invited  to  strategize  about  taking  action 
on  conservation  issues,  help  organize  the  2001  Native 
Plant  Sale  fund-raiser,  develop  a small  grants  program, 
become  involved  in  Sage  Notes , develop  a Pahove  web 
site,  and  choose  activities  and  programs  for  the 
upcoming  year.  Officers  brought  to  members’ 
attention  that  volunteers  are  needed  by  the  Idaho 
Department  of  Fish  and  Game  to  help  restore  wildlife 
habitat  and  riparian  zones  with  native  plants  — a chance 
to  get  outside  in  the  fresh  air  and  be  a true  activist.  To 
participate,  call  Mary  Dudley  or  Elaine  Rex  with  IDFG 
at  (208)  327-7099. 


White  Pine  Chapter 

In  October  the  chapter  joined  with  the  Palouse 
Audubon  Society,  the  UI  Student  Chapter  of  The 
Wildlife  Society,  and  the  Latah  Wildlife  Association  to 
co-sponsor  a “Fire  Effects  Symposium  and  Field 
Trip”  at  the  University  of  Idaho  campus  and  nearby 
Experimental  Forest.  Speakers  gave  talks  on  effects, 
history,  and  management  of  fire.  Two  of  the  speakers, 
James  Peek  and  Penelope  Morgan,  are  featured 
authors  in  this  issue  of  Sage  Notes. 


News  and  Notes 

Weed  alert:  Kudzu  in  Oregon.  A small  patch  of  this  vine,  well  known  from  the  southeastern  U.S.,  was  found 
last  summer  in  the  Willamette  Valley.  This  is  its  first  appearance  in  the  Northwest.  Kudzu  is  a fast-growing 
vine  — up  to  60  feet  a year— capable  of  smothering  trees.  In  the  Southeast  it  can  spread  at  the  alarming  rate  of 
125,000  acres  a year.  It  is  very  difficult  to  eradicate  and  eventually  kills  other  plants  and  trees  by  smothering 
them  and  blocking  them  from  sunlight.  Kudzu  was  brought  to  the  U.S.  in  1876  for  an  exposition  and  became 
a popular  ornamental.  The  Oregon  Department  of  Agriculture  has  put  out  the  alert  and  sightings  should  be 
reported  to  their  Weed  Control  Program  at  (503)  986-4621. 

Botanist  position.  The  Washington  Natural  Heritage  Program  is  looking  for  a full-time  permanent  botanist.  It 
is  a great  opportunity  to  have  a tremendous  impact  on  conservation  efforts  in  Washington!  Job  description: 
Leads  the  rare  plant  conservation  efforts  of  the  Department  of  Natural  Resources’  Natural  Heritage  Program 
by  planning  and  conducting  field  work  on  high  priority  species,  preparing  comprehensive  reports  (including 
management  and  recovery  plans),  serving  as  the  department’s  primary  contact  on  rare  plant  issues,  ensuring 
that  botanical  data  standards  are  met,  and  representing  the  program  and  the  department  at  meetings, 
conferences,  workshops,  etc.  The  person  will  work  out  of  Olympia,  with  field  work  throughout  the  state. 

The  position  requires  a minimum  of  a Bachelor’s  degree  in  botany,  plant  ecology,  or  biology  AND  3 years 
of  professional  work  experience  in  botany  or  plant  ecology.  A Master’s  degree  in  botany  or  plant  ecology  can 
substitute  for  2 years  of  experience,  and  a Ph.D.  can  substitute  for  all  of  the  experience.  If  you’re  interested  in 
learning  more,  please  send  an  e-mail  to:  <john.gamon@wadnr.gov>. 

Art  Exhibit.  Artist  Kelly  McColly  has  created  an  art  book  about  cheatgrass  in  Idaho  called  “The  Story  Behind 
Cheat.”  Watch  for  a unique  art  exhibit  circulating  around  the  state  called  “Booker’s  Dozen  2000:  14  Idaho 
Artists’  & Eccentric  Books.”  McColly’s  work 
lies  flat  on  the  table,  and  there  are  criss- 
crossed strips  of  paper  the  width  of  a 
matchbook  with  bits  of  pressed  plants,  tiny 
photographs,  and  handwritten  notes  about 
cheatgrass,  fires,  and  weeds.  Her  messages  are 
under  small  flaps  of  handmade  paper,  and 
you’ll  need  your  reading  glasses.  Check  it 
out. 

The  Grand  Old  Man  of  Northwest  Botany.  The  Pacific  Northwest  Quarterly  has  published  Rhoda  Love’s 
excellent  account  of  the  life  of  one  of  our  most  important  early  botanists,  Louis  Henderson  (1853-1942).  The 
article  is  17  pages  long  and  illustrated  with  fascinating  historical  photographs  of  well  known  botanists,  the 
University  of  Idaho,  scenes  from  19th  century  life  in  the  Northwest  (including  a wonderful  shot  of  the 
Henderson  family  camping  on  Lake  Coeur  d’Alene),  letters,  and  herbarium  sheets— these  will  bring  you  back 
to  a fascinating  era  of  Northwest  botany.  Dr.  Love  has  thoroughly  researched  Henderson’s  long  life  and  was 
fortunate  to  gain  the  help  of  living  relatives  for  this  lively,  complete  account.  Perfect  holiday  reading!  Contact 
Pacific  Northwest  Quarterly,  University  of  Washington,  PO  Box  353587,  Seattle,  WA  98195-3587,  or  email 
<pnq@u.  Washington. edu>  and  ask  for  a copy  of  the  Fall  2000  issue.  A single  issue  costs  just  $7.  (This  is  a 
longer  version  of  “Louis  F.  Henderson  (1853-1942),  Early  Northwest  Botanist”  by  Dr.  Love  in  Sage  Notes , 
Winter  2000  22:1,  pp.  1-3.) 


The  exhibit  schedule: 

December  2000 

University  of  Idaho  Library  (Moscow) 

January  2001 

Idaho  Center  for  the  Book  (Boise) 

February 

Salmon  Arts  Council  & Public  Library 

March 

Pineewaus  Community  Center  (Lapwai) 

April 

Idaho  Falls  Arts  Council 

May 

Herrett  Center  (Twin  Falls) 

June 

Marshall  Public  Library  (Pocatello) 
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Happy  birthday,  honey— I named  a frog  after  you.  It  was  inevitable  that  the  Wild  Kingdom  would  discover  e- 
commerce.  Less  obvious,  though,  was  that  a bunch  of  German  taxonomists  would  pave  the  way.  Last  winter, 
with  the  knowledge  that  newly  discovered  species  are  vanishing  faster  than  they  can  be  catalogued,  five 
research  institutes  formed  the  nonprofit  Biopat  — loosely,  “Patrons  for  Biodiversity”  — and  launched 
<www.biopat.de>  to  sell  the  rights  to  name  newly  discovered  flora  and  fauna  for  as  little  as  $2,500  a pop. 

Within  four  months,  the  group  had  successfully  e-tailed  bug,  flower,  and  critter  monikers  to  a Wall  Street 
broker,  a solarium  company,  a Dutch  university  looking  for  a mascot,  and  some  15  other  individuals  and 
groups. 

But  unlike  many  dotcoms,  Biopat  isn’t  motivated  by  overnight  riches.  About  15,000  organisms  die  out  or 
are  lost  each  year,  in  part  because  they  are  unnamed,  unclassified,  and  thus  unprotected.  Anyone  with  a mouse 
and  a checkbook  is  welcome— especially  celebrities,  who  need  not  look  far  for  precedent.  Some  years  back. 
University  of  Michigan  professor  Moises  Kaplan  called  a tree  frog  Hyla  stingi  after  the  pop  icon  Sting.  And  4 
years  ago,  German  biologist  and  tennis  fan  Manfred  Parth  christened  a snail  Bufornia  borisbeckeri. 

Biopat  hopes  ordinary  people  and  high-rollers  alike  will  catch  the  naming  bug,  and  that  the  cash  will  follow. 
It’s  badly  needed:  as  funding  and  young  talent  flow  increasingly  toward  the  newer,  sexier  fields  of  biotech  and 
genetics,  it  seems  taxonomists  themselves  are  an  endangered  species.  “A  lot  of  people  think  we’re  a bunch  of 
moles  in  dusty  basements  looking  at  snakes,”  says  Biopat  co-president  Claus  Baetke.  “But  we  can’t  continue 
working  in  anonymity.”  By  Michelle  Pentz.  Reprinted  with  permission  from  Outside  magazine,  July  2000. 

New  website  for  Forest  Service  Research  Natural  Areas  (RNAs).  The  site  provides  an  excellent  overview  of 
the  Research  Natural  Area  Program  within  four  regions  of  the  Forest  Service  (Rl,  R2,  R3  and  R4).  Detailed 
descriptive  information  (with  photographs)  for  263  established  and  55  proposed  RNAs  is  easily  accessed 
through  interactive  maps,  and  tables.  The  site  also  provides  information  on  the  purpose,  management,  and  use 
of  RNAs,  and  on  Forest  Service  RNA  contacts.  Please  check  out  the  site  at  <http://rna.nns.state.mt.us/>. 

Lichens  by  William  Purvis.  A new,  paperback  book  on  lichens,  from  the  Smithsonian  Institution  Press  (ISBN 
1560988797)  has  over  150  color  photographs  and  is  priced  at  $15. 

New  Botany/Ecology  electronic  newsletter-and  a note  from  an  old  friend.  Lingua  Botanica , a quarterly 
journal  for  Forest  Service  botanists  and  plant  ecologists,  is  available  to  anyone  by  contacting  the  editor, 
relocated  Pahovian  Wayne  Owen,  at  <wowen@fs.fed.us>.  Some  titles  from  the  summer  issue:  “Abstracts  from 
the  Society  for  Conservation  Biology  14th  Annual  Meeting,”  “Humongous  Malheur  Fungus,”  “Steve 
Monsen:  He’s  Worried  About  Weeds,”  “Herbal  Renaissance  in  Europe,”  “John  Torrey,”  and  “Ultramafics 
and  Polystichum  kruckebergii. 

Wayne’s  introduction  to  the  summer  issue: 

I’m  trying  really  hard  to  avoid  gratuitous  talk  of  fires,  BAER  [Burned  Area  Emergency  Rehab],  or 
MIS  [Management  Indicator  Species]  in  this  issue  of  Lingua  Botanica.  We’re  all  pretty  well  tired  of 
those  things  (and  if  you  aren’t  yet,  just  wait).  Instead,  I’d  like  to  talk  about  something  completely 
different,  like  Harry  Potter  (the  popular  children’s  fiction  series  that  made  number  48  on  the 
American  Library  Association’s  list  of  the  Top  Banned  Books  in  America  During  the  1990s).  I’ve 
started  reading  the  books  because  my  kids  love  them,  and  I’m  always  curious  about  what  strikes  their 
fancies  (and  this  seems  to  be  a big  improvement  on  Pokemon!).  In  the  Harry  Potter  books,  the  young 
witches  and  wizards  attend  potion-making  and  herbology  classes  wherein  they  mix  various  faunal  and 
botanical  bits  to  elicit  unlikely  reactions  (no  more  weird  than  the  claims  sometimes  made  for  ginseng 
or  goldenseal  I suppose).  The  world  of  fantasy  is  a wonderful  place.  It’s  a place  where  the  words 
“Botanis  levioso”  will  turn  a branch  into  a flying  broom,  and  where  no  one  questions  the 
appropriateness  of  using  native  grasses  in  seed  mixtures.  But  reality  can  be  pretty  good  too.  Summer 
is  wrapping  up,  and  the  woods  across  the  nation  are  rich  with  botanical  bits  that  can  elicit  very  real,  and 
yet  not  unamazing,  reactions.  Bite  a fresh  custardy  pawpaw  while  standing  at  the  edge  of  a wet  Ozark 
glade  and  let  the  mockingbirds  serenade  you;  feel  the  juice  of  a frostbitten  persimmon  drip  down 
your  chin  as  you  stand  in  a well  of  sunlight  discovered  while  hiking  an  Appalachian  cove  forest;  now 
that  you  are  home  again,  and  warm  and  dry  again,  savor  the  unforgettable  flavor  of  sauteed 
chanterelles  that  you  stumbled  across  while  surveying  for  Botrychiums  in  a misty  Doug-fir  grove;  fill 
your  hard-hat  full  of  hazelnuts  because  the  crew  truck  is  an  hour  late  (again),  and  it’s  a long  drive 
back  to  Quincy.  Take  my  advice  my  friends,  as  often  as  you  can:  Eat  magic,  Eat  wild!  the  editor. 
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Fire  terminology 

Fire  scientists  have  developed  their  own  terminology,  and  may 
use  these  terms  in  different  ways.  The  word  “regime,”  in  relation 
to  fire,  generally  refers  to  frequency  and  severity. -Ed. 

Fire  Frequency  and  Severity 

Fires  can  be  described  by  their  effects  on  vegetation  and  how 
often  these  effects  occur.  The  severity  classes  are  non*lethal 
(does  not  kill  the  dominant  layer  of  plants),  mixed  (mixed  effects), 
lethal  (kills  the  dominantlayer  of  plants),  and  rarely  burns.  An 
interval  of  1 to  25  years  is  considered  very  frequent,  26  to  75 
years  frequent,  76  to  1 50  years  infrequent,  1 51  to  300  years  very 
infrequent,  and  greater  than  300  years  extremely  infrequent. 

From:  U.S.  Department  of  Agriculture,  Forest  Service.  1996. 
Status  of  the  interior  Columbia  basin:  summary  of  scientific 
findings.  General  Technical  Report  PNW-GTR-385.  p.  87.  [Bolding 
isours-Eds .] 
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Fire  in  the  Grass:  About  This  Issue 

Editor 


This  issue  is  part  two  of  two  issues  on  fire  in  western  landscapes.  The  Winter  2001  issue  of  Sage  Notes 
addressed  fire  in  forested  ecosystems  and  the  complicated  consequences  of  fire,  politics,  forest  management, 
and  an  ever  increasing  human  presence  in  forests.  The  first  five  articles  of  our  current  issue  address  fire  in 
grassland,  shrub  steppe,  other  rangeland  landscapes.  Like  the  proverbial  “snake-in-the-grass,”  fire  in 
rangeland  ecosystems  can  sometimes  have  venomous  results.  Parts  of  the  Intermountain  West  are  on  the  verge 
of  converting  to  an  annual  grassland  landscape,  others  seem  destined  to  become  juniper  forests,  both  with 
drastic  consequences  for  many  of  the  native  plant  and  animal  species  living  here.  And  it’s  all  because  of 
altered  fire  cycles.  Wait  a minute...  I thought  fire  was  a natural  process  in  rangelands.  Once  again,  natural 
systems  are  much  more  complicated  than  our  simple  desires  to  control  them. 

This  issue  and  the  previous  issue  on  fire  in  forested  landscapes  culminate  the  achievements  of  Sarah  Walker, 
editor  of  Sage  Notes.  Sarah,  the  editor  for  a number  of  years  and  the  force  (along  with  her  expert  team) 
behind  the  development  of  this  outstanding  society  newsletter,  has  retired  from  service  as  editor.  The  Idaho 
Native  Plant  Society  has  been  blessed  with  a wonderful,  insightful  newsletter  under  her  direction.  It  is  with  a 
great  deal  of  respect  and  for  a job  well  done  that  we  dedicate  this  issue  to  Sarah.  Best  of  luck,  we  wish  you 
well! 


Fire  and  Community  Diversity  in  the 

Western  Juniper/Sagebrush  Steppe  Mosaic 

Stephen  Bunting,  College  of  Natural  Resources,  University  of  Idaho,  Moscow. 

Western  juniper  woodlands  occupy  eight  million  acres  in  southeastern  Idaho,  eastern  Oregon,  northwestern 
Nevada,  and  northeastern  California.  They  typically  occur  in  a sagebrush  steppe  mosaic  that  is  dominated  by 
mountain  big  sagebrush  ( Artemisia  tridentata  ssp.  vaseyana),  Wyoming  big  sagebrush  ( Artemisia  tridentata 
ssp.  wyomingensis),  and  low  sagebrush  ( Artemisia  arbuscula ),  as  well  as  aspen  ( Populus  tremuloides ) and  other 
vegetation.  Like  other  types  of  juniper  and  pinyon -juniper  woodlands  found  in  the  Intermountain  West, 
western  juniper  woodland  has  encroached  into  sagebrush  steppe  during  the  past  150  years.  Our  research  on  the 
Owyhee  Plateau  indicates  that  the  area  occupied  by  the  various  successional  stages  of  juniper  woodland  has 
approximately  doubled  in  the  past  150  years,  increasing  from  about  40  to  80%  of  the  area  of  the  watersheds 
studied.  Other  studies  have  indicated  that  encroachment  rates  were  highest  during  the  late  19th  and  early  20th 
centuries,  but  encroachment  continues  today.  During  this  period  the  density  of  juniper  has  increased  in 
communities  where  it  was  formerly  found,  and  juniper  has  expanded  its  distribution  into  adjacent  vegetation 
types  as  well.  This  encroachment  has  affected  species  and  community  diversity  in  many  of  these  landscapes. 

Historical  livestock  grazing  practices,  changes  in  fire  regime,  and  climatic  change  have  probably  all 
contributed  to  encroachment.  Climatic  changes  have  affected  juniper  distribution  in  the  region  since  the  last 
glacial  retreat.  The  winter  climate  of  the  region  was  milder  and  more  moist  from  the  end  of  the  Little  Ice  Age, 
in  the  mid  1800s,  until  the  early  1900s.  This  would  have  encouraged  establishment  and  growth  of  young 
juniper.  However,  it  may  have  also  resulted  in  greater  grass  production,  which  would  have  enhanced  fire  spread 
on  the  landscape. 

Fires  occur  less  often  now  than  historically  in  the  juniper  woodland-sagebrush  steppe  mosaic.  Regional  fire 
history  studies  in  southeastern  Oregon  and  southwestern  Idaho  indicate  that  mean  fire-free  intervals  for  western 
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juniper  associated  with  mountain  big  sagebrush  steppe  prior  to  the  Euro-American  period  ranged  from  12  to 
35  years.  Fires  that  frequent  would  have  limited  the  development  of  mature  juniper  woodland  on  these  sites 
and  maintained  more  extensive  areas  of  grassland,  sagebrush  steppe,  and  young  juniper.  Intervals  between  fires 
were  likely  much  greater  for  low  sagebrush  steppe,  which  produces  far  less  shrub  and  grass  fuels  and  thus  is 
less  able  to  sustain  wildfires.  However,  low  sagebrush  sites  would  have  periodically  burned  where  they  were 
adjacent  to  the  more  flammable  mountain  big  sagebrush  steppe  Wildfire  has  become  a relatively  rare  event  in 
the  watersheds  we  are  studying,  although  there  was  a 1, 000-acre  wildfire  this  past  summer. 

Domestic  livestock  grazing  was  initiated  in  the  latter  part  of  the  19th  century  in  the  Owyhee  Plateau, 
resulting  in  high  densities  of  livestock  in  many  areas.  Probably  the  greatest  influence  that  livestock  grazing  had 
on  juniper  distribution  was  to  limit  the  occurrence  of  fire  by  reducing  fine  fuels.  Historic  livestock  grazing  also 
promoted  dense  sagebrush  stands,  which  benefit  juniper  seedling  establishment. 

We  have  been  studying  the  effects  of  fire  exclusion  on  the  species  and  landscape  diversity  of  15,000-to- 
20,000-acre  western  juniper-sagebrush  steppe  dominated  watersheds  in  the  South  Fork  of  the  Owyhee  River 
Basin.  There  has  been  a simplification  of  the  watersheds’  composition  due  to  juniper  encroachment  since 
1850.  Mature  juniper  woodlands  occurred  on  10  to  20%  of  the  Owyhee  River  watersheds  in  1850.  The 
remainder  of  these  watersheds’  area  was  occupied  by  sagebrush  steppe  and  young  juniper  woodlands.  With 
fewer  extensive  fires,  large  areas  of  mixed-age  juniper  woodland  have  developed,  primarily  at  the  expense  of 
sagebrush  steppe  vegetation.  The  mean  patch  size  of  the  juniper-dominated  sites  has  increased,  and  total  edge 
has  decreased  as  the  watersheds  have  become  more  homogeneous  with  advancing  successional  age.  The 
average  patch  size  of  early  successional  vegetation  (sagebrush  steppe)  has  decreased.  Average  patch  size  of 
mid-  and  late-successional  stages  has  increased.  Patch  shape  complexity  has  increased  as  juniper-dominated 
patches  have  coalesced  due  to  succession.  Fandscape  diversity  has  decreased  as  more  of  the  area  has  become 
dominated  by  juniper  and  the  area  occupied  by  sagebrush  steppe  has  declined. 

The  simplification  of  the  landscape  composition  has  resulted  in  a simplification  of  the  species  composition 
as  well.  Our  work  has  shown  that  an  average  study  site  supports  about  30-35  vascular  plant  species.  If  we  total 
the  number  of  species  found  within  at  least  one  of  many  sites  of  the  same  successional  stage,  we  find  that  the 
number  of  species  increases  to  about  65-85  (Table  1).  However,  we  have  found  the  total  for  all  successional 
stages  taken  together  is  140-150  species.  Some  species  are  associated  with  early  successional  stages,  and  others 
are  associated  with  late  successional  stages.  In  order  to  provide  habitat  for  all  the  potential  plant  species  within 
the  watersheds,  fire  must  occur  frequently  enough  to  maintain  the  herbaceous,  sagebrush  steppe,  and  initiation 
woodland  stages  within  the  watersheds. 

Table  1.  Number  of  vascular  plant  species  associated  with  western  juniper/sagebrush  steppe 

successional  stages. 


Successional  stage 

Western  juniper/low 
sagebrush  sites 

Western  juniper/mountain  big 
sagebrush  sites 

Herbaceous 

* 

69 

Sagebrush  steppe 

78 

70 

Initiation  woodland 

85 

79 

Young  woodland 

65 

83 

Mixed-age  woodland 

65 

83 

Mature  woodland 

68 

87 

All  successional  stages 

140 

147 

* Insufficient  data  to  estimate 


Sagebrush  steppe,  in  particular,  supports  a wide  variety  of  perennial  forb  and  half-shrub  species  which 
decline  as  juniper  becomes  dense.  These  include  members  of  the  Eriogonum,  Castilleja,  Mertensia, 
Calochortus , and  Penstemon  genera.  Species  in  these  genera  decline  rapidly  in  the  community  when  juniper 
canopy  coverage  exceeds  15%  and  recover  slowly  following  juniper  removal  by  fire.  Study  sites  that  burned 
20  years  ago  have  shown  little  recovery  of  these  species.  However,  shrub  ( Artemisia  and  Ceanothus ) and  grass 
( Agropyron , Koeleria , and  Stipa  ) species  which  are  also  sensitive  to  juniper  canopy  domination  have  begun  to 
colonize  the  burned  sites.  It  appears  that  the  perennial  forb  and  half-shrub  species  have  much  lower 
establishment  rates  than  the  associated  shrub  and  grass  species. 
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Our  projections  indicate  that  juniper  will  continue  to 
increase  on  the  watersheds  unless  fires  become  more 
prevalent.  Most  of  the  areas  capable  of  supporting 
mountain  big  sagebrush  steppe  vegetation  will  eventually 
become  dominated  by  western  juniper.  Through  time, 
these  areas  will  develop  into  large  areas  of  the  older  age 
classes  of  juniper  woodland,  further  simplifying  the 
watershed  composition  and  reducing  the  abundance  of 
early  successional  plant  species.  Up  to  1/3  of  the  vascular 
plant  species  present  in  these  communities  will  decline. 

The  area  capable  of  supporting  low  sagebrush  steppe 
vegetation  is  also  changing  in  composition  but  at  a slower 
rate.  Some  sites  are  not  able  to  support  juniper  and  will 
remain  in  low  sagebrush  steppe  vegetation.  The 
remainder  are  in  the  process  of  being  converted  to 
juniper  woodland. 

Fire  is  the  key  factor  in  maintaining  the  sagebrush 
steppe  habitats  and  diversity  of  these  watersheds,  but  how 
much  fire  is  enough?  Our  simulation  models  indicate  that 
if  fire  occurred  on  5%  of  the  study  watershed  per  decade,  sagebrush  steppe  vegetation  would  be  maintained  at 
the  current  level.  This  amount  of  fire  would  maintain  15  to  20%  of  the  watersheds’  area  in  sagebrush  steppe. 
However,  this  is  less  than  one  half  of  the  area  that  what  we  think  occurred  in  1850.  Mature  juniper  woodland 
would  continue  to  develop  on  a larger  area  than  it  occupied  150  years  ago. 

The  western  juniper  woodland  and  sagebrush  steppe  mosaic  is  a landscape  that  is  a patchwork  of  many 
community  types.  Fire  frequency  is  an  important  factor  in  determining  the  community  diversity  and  overall 
species  diversity  in  this  mosaic.  The  reduction  of  in  the  frequency  of  disturbance  by  fire  has  shifted  the 
advantage  to  late  successional  vegetation  types  dominated  by  mature  juniper  woodland  and  those  species  which 
occupy  that  type  of  habitat.  Unless  we  increase  the  frequency  of  fire,  early  successional  habitats  and  those 
species  that  occupy  those  habitats  will  continue  to  decline.  Reversal  of  these  trends  over  8 million  acres  will 
require  a different  approach  to  management,  especially  of  fire. 


New  Sage  Notes  Editor 

Since  last  year,  INPS  has  been  searching  for  a 
newsletter  editor  to  replace  outgoing  Editor  Sarah 
Walker.  With  this  issue  we  are  pleased  to  welcome 
Mark  Shumar  as  Sage  Notes  Editor.  A member  of  the 
Pahove  Chapter,  Mark  was  looking  for  an  opportunity  to 
become  more  involved  in  INPS.  We  think  he  has  picked 
a challenging  but  rewarding  task  and  we  enjoyed 
working  with  him  on  this,  his  first  issue. 

Mark  has  been  a biologist  with  the  Idaho  Department 
of  Environmental  Quality  for  8 years.  He  holds  two 
master’s  degrees,  one  in  botany  from  Idaho  State 
University  and  one  in  geography  and  planning  from 
West  Chester  University. 

Welcome  aboard  Mark! 


Save  an  Ecosystem 

Jack  Connelly,  Principal  Wildlife  Research  Biologist,  Idaho  Department  of  Fish  and  Game,  Pocatello. 


With  the  Y2K  fire  season  behind  us,  our  western 
environment  has  changed  from  being  smoke- filled  to 
rhetoric-filled.  Predictions,  threats,  and  dire 
consequences  cloud  our  vision  as  badly  as  wind-blown 
dust  after  a range  storm.  Is  fire  good  for  the 
environment?  Is  it  bad?  Can  we  solve  our 
wildfire/forest  health  problems  with  a prescribed 
burning  program?  How  broadly  can  we  generalize 
among  forested  and  rangeland  habitats?  There 
certainly  are  many  questions,  but  do  we  have  sound 
data  to  provide  reliable  answers? 

I have  spent  the  last  23  years  working  on  sage 
grouse  and  sagebrush  steppe  habitats.  When  I started 
my  work,  fire  in  sagebrush  steppe  was  not  a major 
issue,  and  fire  was  generally  regarded  as  having  a 
positive  effect  on  these  communities  and  the  wildlife 
they  support.  However,  wildlife  biologists  and  range 
ecologists  have  learned  a great  deal  about  fire  in 
sagebrush  habitats  over  this  23-year  period.  In  the 
following  paragraphs,  I will  discuss  some  strongly  held 
opinions  (otherwise  known  as  dogma),  review  some  of 


what  we  have  learned,  and  suggest  ways  in  which  this 
knowledge  might  be  used  to  guide  future  efforts  to 
conserve  sagebrush  steppe  and  the  wildlife  it  supports. 

The  Controversy 

Since  western  settlement,  sagebrush  has  been 
plowed,  chained,  sprayed,  and  burned.  Until  the 
1950s,  most  of  these  projects  were  relatively  small  and 
generally  had  little  impact  on  the  overall  health  of 
sagebrush  communities.  With  the  advent  of 
herbicides,  large  acreages  were  treated,  and  spraying 
sagebrush  became  a relatively  routine  range 
management  practice.  Because  of  new  environmental 
legislation,  the  use  of  herbicides  became  much  less 
common  in  the  1970s.  Unfortunately,  the  desire  to 
eliminate  large  blocks  of  sagebrush  did  not.  Fire 
quickly  replaced  2-4D  as  the  weapon  of  choice  in  the 
battle  against  sagebrush,  and  this  is  where  the 
controversy  over  the  effect  of  fire  on  sagebrush 
habitats  really  began. 
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In  1983,  the  Western  States  Sage  and  Columbian 
Sharp-tailed  Grouse  workshop  was  held  in  Ontario 
Oregon.  The  principal  topic  of  interest  was  fire.  To 
make  a long  (and  emotional)  story  short,  there  were 
two  strongly  held  points  of  view.  One  group  of 
biologists  argued  that  fire  was  a natural  part  of  the 
sagebrush  ecosystem  and  thus  sage  grouse  (and 
presumably  other  sagebrush  obligates)  were  adapted 
to  fire.  Some  within  this  group  also  suggested  that 
sagebrush  stands  became  decadent  (or  less  productive) 
as  they  got  older  and  indicated  that  fire  should  be 
used  to  improve  the  health  of  those  stands.  They 
believed  that  in  the  long  run  fire  was  beneficial  to 
sagebrush  habitats  and  the  wildlife  those  habitats 
supported. 

The  other  camp  expressed  the  view  that  historically 
fire  was  relatively  rare  in  sagebrush  rangeland  and  had 
a negative  impact  on 
sage  grouse  and  other 
sagebrush  obligates. 

To  bolster  their 
argument,  they  used 
the  fact  that  fire  kills 
sagebrush  and  these 
habitats  may  take  SO- 
TO years  to  recover 
from  a fire,  whereas 
shrubs  in  more  fire- 
prone  habitats  usually 
resprout  following  a 
bum,  and  the  area 
recovers  quickly. 

The  only  thing  that 
these  two  groups  had 
in  common  was  that 
neither  had  any  solid 
data  to  support  their 
contentions.  Sage  grouse  (Centrocercus  urophasianus) 


The  Findings 

In  the  three  years  following  the  meeting,  the  Idaho 
Department  of  Fish  and  Game,  Bureau  of  Land 
Management,  and  University  of  Idaho  cooperated  to 
design  a study  that  would  allow  an  objective  evaluation 
of  the  effects  of  fire  on  sage  grouse  and  sagebrush 
habitats.  We  began  by  establishing  a study  area  on  the 
Upper  Snake  River  Plain  and  documenting  sage 
grouse  productivity,  habitat  use  and  seasonal 
movements,  as  well  as  vegetative  characteristics  of  the 
sagebrush  rangeland.  Our  work  was  conducted  in 
relatively  dry  areas  dominated  by  Wyoming  big 
sagebrush  and  three-tip  sagebrush. 

The  start  of  our  research  coincided  with  the 
beginning  of  a prolonged  period  of  drought.  This 
was  a stroke  of  good  luck  because  it  also  helped  us  to 
understand  the  effects  of  drought  on  sage  grouse 
populations.  Our  study  area  was  divided  into  two 
sections,  a treatment  area  that  was  scheduled  for  a 


prescribed  burn  by  the  Bureau  of  Land  Management 
and  a control  area  that  would  not  be  burned.  After 
four  years  of  pre-bum  work,  we  documented 
significant  sage  grouse  breeding  population  declines 
in  both  treatment  and  control  areas  as  a result  of 
drought.  The  treatment  area  was  then  burned, 
removing  58%  of  the  total  sagebrush  cover.  The  fire 
created  a mosaic  of  openings  dominated  by  native 
bunchgrasses  interspersed  with  patches  of  sagebmsh. 

A visiting  biologist  from  the  east  remarked  that  the 
result  was  very  beneficial  for  wildlife  because  of  the 
interspersion  of  habitats  and  great  amount  of  “edge.” 

So,  the  fire  looked  like  a success  from  a wildlife 
and  range  standpoint.  The  big  questions  remained  to 
be  answered.  How  would  sage  grouse  respond  to  this 
change  in  their  breeding  habitat  and  what  was  the 
effect  of  fire  on  the  overall  health  of  the  sagebmsh 

i community?  In  other 
words,  would  the  data 
support  our  initial 
observations?  Within 
four  years  we  had  our 
answer.  The  sage  grouse 
breeding  population 
declined  more  than  90% 
in  the  treatment  area. 
Sage  grouse  in  the 
control  area  had  also 
declined,  because  of  the 
persistent  drought,  but 
the  fire  had  made  a bad 
situation  worse. 

Why  did  fire  have 
such  a severe  effect  on 
sage  grouse?  Our 
research  suggests  two 
reasons.  First,  although 
fire  removed  only  58% 
of  the  sagebrush,  the  fire 
burned  where  the 
understory  (grasses  and  forbs)  was  most  dense. 
Unfortunately,  these  are  the  same  areas  where  sage 
grouse  nest  and  rear  their  young.  Second,  the  fire 
resulted  in  a significant  decline  in  insect  (especially 
ant)  numbers.  Sage  grouse  chicks  are  heavily 
dependent  on  insects  during  their  first  few  weeks  of 
life,  so  the  fire  significantly  reduced  food  available  for 
chicks. 

Although  we  were  studying  sage  grouse,  we  had 
other  indications  that  fire  along  with  drought  had 
caused  deterioration  in  the  health  of  the  sagebrush 
community.  The  sagebmsh  steppe  can  be  a noisy 
place  during  most  springs,  but  following  fire  and 
drought  it  was  as  quiet  as  a golf  course  on  a rainy  day. 
The  calls  of  sage  sparrows.  Brewer’s  sparrows,  and 
sage  thrashers  were  almost  nonexistent.  Our  second 
indication  that  all  was  not  well  was  reflected  in  my 
daughter’s  trapping  success— that  is  how  many 
homed  lizards  she  caught  in  a given  day  with  me  in 
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the  field.  Horned  lizards  are  sure  to  keep  kids  busy 
(and  out  of  their  parents’  way)  unless  of  course  the 
lizards  become  almost  impossible  to  find.  That  was 
the  case  by  our  third  field  season  following  the  fire. 
These  critters  have  a fondness  for  ants  and  remember 
what  happened  to  ant  numbers  after  the  fire. 

A criticism  of  this  study  was  that  it  was  only  done 
in  the  drier  Wyoming  sagebrush  community.  Results 
might  be  completely  different  in  the  wetter  and  more 
productive  mountain  big  sagebrush  stands.  This 
seemed  a fair  observation,  so  we  repeated  some  of  this 
work  in  these  moister  habitats.  During  the  mid-1990s 
we  compared  vegetative  characteristics  and  insect 
populations  among  different  age  bums  and  on  non- 
bumed  areas.  The  results  from  this  study  suggested 
that  these  habitats  recover  faster  following  a fire  than 
stands  dominated  by  Wyoming  sagebrush.  However, 
there  is  great  vanation,  and  it  still  takes  15  to  20  years 
for  mountain  big  sagebrush  communities  to  recover  to 
a point  where  they  again  provide  satisfactory 
conditions  for  nesting  and  early  brood  rearing  by  sage 
grouse.  Once  again,  we  found  no  evidence  to  indicate 
that  fire  improved  habitat  for  sage  grouse. 

The  Resolution? 

Our  work  on  fire  and  sagebrush  has  resulted  in 
three  master’s  theses,  one  Ph  D.  dissertation,  12  papers 
published  in  the  scientific  literature,  and  numerous 
talks  to  all  kinds  of  audiences.  Despite  attempts  to 
make  our  findings  available,  we  still  hear  a great  deal 
of  rhetoric  when  it  comes  to  managing  sagebrush 
rangelands.  Claims  that  fire  is  good  for  rangeland 
health  and  that  after  some  years  sagebrush  stands 
become  decadent  abound.  These  assertions  are  not 
made  solely  by  the  livestock  industry.  Surprisingly,  at 
least  one  western  state  fish  and  wildlife  agency  and  a 
federal  wildlife  refuge  are  using  these  notions  to 
support  burning  sagebrush. 

There  is  no  easy  resolution  to  this  problem.  Our 
rangelands  continue  to  bum  as  a result  of  both 
prescribed  bums  and  wildfire.  The  size  and  frequency 
of  these  fires  are  much  greater  than  in  pre-settlement 
times.  People  continue  to  ignore  available  data  and 
make  recommendations  based  on  tradition,  dogma, 
and  a “one  size  fits  all”  philosophy  of  habitat 
management.  Recent  guidelines  for  managing  sage 
grouse  populations  and  habitats  advise  against  using 
fire  as  a routine  management  tool  (although  they 
support  its  use  in  repairing  damaged  systems), 
especially  in  drier  habitats.  However,  some 
professional  resource  managers  are  choosing  to  ignore 
these  guidelines  because  of  strongly  held  dogma. 

At  this  point,  the  best  information  we  have  indicates 
that  routine  burning  of  sagebrush  rangelands,  whether 
from  prescribed  bums  or  wildfire,  does  not  improve 
the  health  of  these  habitats.  In  many  cases,  fire  may 
cause  long-term  damage  to  these  systems  and  the 
wildlife  species  dependent  upon  them,  especially  if  the 
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burned  areas  are  invaded  by  cheatgrass  and  other 
annuals.  Because  of  large-scale  losses  of  sagebrush 
steppe,  natural  resource  mangers  should  first  devise 
programs  to  protect  what  we  have  left  and  then  fix 
what’s  broken.  To  accomplish  this,  managers  should 
use  the  best  available  data  to  make  management 
decisions  and  should  resist  the  temptation  to 
implement  programs  based  only  on  tradition  or 
dogma.  A sagebrush  shrub  is  not  a short  ponderosa 
pine.  Even  though  fire  may  be  used  to  improve  the 
health  of  forested  ecosystems,  we  must  be  very  careful 
about  using  it  in  sagebmsh  steppe. 
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Fire  and  Rain:  Ecology  of  Sagebrush  Steppe  Communities  in  Southern  Idaho 

Julie  Hilty,  Boise  State  University  Research  Associate/Bureau  of  Land  Management, 

Idaho  State  Office,  Boise. 


In  recent  decades,  Idaho’s  Snake  River  Plain  has 
undergone  a large-scale  loss  of  native  sagebrush 
steppe  vegetation.  Vast  acreages  have  burned  in 
wildfires  (for  instance,  about  75  percent  of  the 
sagebrush  steppe  vegetation  in  the  Big  Desert  of 
eastern  Idaho  burned  between  1996  and  2000).  Since 
sagebrush  does  not  resprout  following  fire,  this  has 
serious  ecological  implications,  including  accelerated 
erosion  of  topsoil  due  to  depletion  of  protective  cover, 
and  loss  of  dependable  food  and  cover  for  wildlife. 
However,  the  problem  is  much  more  complicated  than 
simply  “fire.”  Conversion  from  native  sagebrush 
steppe  communities  has  been  largely  attributed  to 
invasion  of  exotic  annual  grasses,  such  as  cheatgrass, 
changing  the  way  that  fire  shapes  the  landscape.  To 
understand  the  changes,  we  first  need  to  understand 
the  structure  of  undisturbed  sagebrush  steppe 
communities. 

In  the  Beginning:  Community  Structure  in  the 
Sagebrush  Steppe 

Sagebrush  steppe  communities  in  their  natural  state 
tend  to  be  very  patchy  in  structure  with  variability  on 
both  horizontal  and  vertical  scales.  Shrubs  are  the 
dominant  feature  of  the  community.  The  spaces 
between  shrubs,  known  as  interspaces,  are  occupied  by 
a variety  of  herbaceous  plants  such  as  grasses  and 
forbs  with  showy  flowers.  Grasses  in  the  sagebrush 
steppe  are  usually  described  as  “bunchgrasses,” 
because  they  occur  in  discrete  clumps  as  opposed  to 
forming  a turf.  These  grasses  are  perennial  and  range 
in  height  from  a few  inches  to  several  feet.  On  the  soil 
surface  between  plants  is  a mosaic  of  minute 
organisms,  including  cyanobacteria  (blue-green 
algae),  lichens,  and  mosses,  that  collectively  form  an 
entity  called  the  biological  soil  crust.  In  undisturbed 
sagebrush  steppe  communities,  this  living  crust  often 
covers  the  portion  of  the  soil  surface  not  occupied  by 
larger  plants.  While  individual  organisms  may  or  may 
not  be  obvious  to  the  naked  eye,  the  biological  crust 
forms  a carpet  that  both  protects  the  soil  surface  from 
erosion  and  creates  a barner  that  appears  to  keep 
unwanted  plant  invaders  at  bay. 

Historically,  the  sagebrush  steppe  consisted  of 
large,  continuous  stands  that  occupied  vast  acreages. 
On  a smaller  scale,  the  patchiness  of  the  community 
resulted  in  open  space  and  sparse  fuel.  Lightning 
ignited  fires,  but  they  tended  to  be  small  and  occurred 
in  varying  intensities  due  to  the  discontinuous  fuels. 
The  result  on  a landscape  scale  was  a mosaic  of 
sagebrush  stands  of  differing  ages,  with  openings 
occupied  by  herbaceous  vegetation  in  the  most 


recently  burned  sites.  All  this  changed  with  the 
invasion  of  exotic  plants  into  the  sagebrush  steppe 

Alien  Invaders:  Cheatgrass  Takes  Over  the  Snake 
River  Plain 

Invasion  of  cheatgrass,  a Eurasian  annual,  began  in 
the  late  1800s  with  extensive  settlement  of  the  western 
U.S.  Overgrazing  by  livestock  occurred  along  the 
Oregon  Trail,  and  was  later  perpetuated  by  livestock 
belonging  to  settlers.  Heavy  use  disturbed  native 
vegetation  and  the  biological  soil  crust,  creating 
openings  for  cheatgrass  to  invade.  Native 
bunchgrasses  and  the  biological  crust,  which  evolved 
in  the  absence  of  large  herds  of  hoofed  mammals  such 
as  bison  or  cattle,  began  to  decline  under  the  pressure 
from  domestic  livestock  in  the  late  19th  and  early  20th 
centuries.  Today,  cheatgrass  occupies  and  often 
dominates  millions  of  acres  in  southern  Idaho.  The 
scope  of  the  problem  is  so  severe  that  the  Bureau  of 
Land  Management  recently  developed  the  Great  Basin 
Restoration  Initiative,  which  proposes  to  restore  native 
vegetation  on  up  to  25  million  acres  of  fire-damaged 
and  weed-infested  public  rangeland,  including  parts  of 
southern  Idaho. 

Several  characteristics  of  cheatgrass  predispose  it  to 
successful  colonization  and  persistence  on  the  Snake 
River  Plain.  The  species  is  well  adapted  to  our  climate, 
which  is  similar  to  its  native  Eurasia.  Cheatgrass 
reproduces  quickly  and  abundantly  with  seeds  that  can 
remain  viable  in  the  soil  for  a decade  or  more.  This 
seed  bank  may  be  one  factor  that  allows  cheatgrass  to 
escape  control  measures  such  as  herbicide  treatment. 

Cheatgrass  germinates  either  in  the  fall  or  spring 
with  adequate  precipitation.  Root  development  can 
occur  throughout  the  winter,  giving  cheatgrass  a 
competitive  edge  by  allowing  it  to  exhaust  available 
soil  water  and  complete  its  life  cycle  earlier  than  some 
of  the  important  native  grasses,  such  as  bluebunch 
wheatgrass.  Cheatgrass  also  creates  its  own  seed  bed  by 
producing  a litter  layer  that  acts  as  a blanket  to 
moderate  soil  surface  temperature  fluctuations.  In 
addition,  the  litter  layer  traps  moisture. 

Medusahead  wildrye,  another  Eurasian  annual 
grass,  has  replaced  native  vegetation  and  even 
cheatgrass  in  some  areas.  Like  cheatgrass,  medusahead 
is  highly  adaptive,  spreading  easily  onto  disturbed 
sites.  It  differs  from  cheatgrass  in  that  high  amounts  of 
silicon  in  medusahead’ s tissues  reduce  its  palatability 
and  slow  decomposition  of  dead  plant  material, 
resulting  in  even  greater  litter  accumulation.  This  litter 
creates  fine,  combustible  fuel  that  can  carry  a fire 
from  shrub  to  shrub. 
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Burn  Baby  Burn:  The  Effects  of  Increased  Fire 
Frequency 

An  important  consequence  of  exotic  annual  grass 
invasion  into  the  sagebrush  steppe  of  the  Snake  River 
Plain  has  been  a drastic  increase  in  wildfire  frequency 
and  severity.  Wildfires  in  areas  where  cheatgrass  is 
common  now  occur  at  intervals  of  less  than  five  years 
compared  to  historical  estimates  of  60  to  1 10  years  for 
the  drier  sagebrush  types.  The  size  and  frequency  of 
wildfires  continues  to  increase,  reducing  typically 
patchy  communities  to  monocultures  of  annual 
grasses  and  fragmenting  the  landscape  into  isolated 
patches  of  sagebrush. 

Increased  fire  frequency  and  size,  particularly  in 
Wyoming  big  sagebrush  communities  of  the  Snake 
River  Plain,  have  had  important  ecological 
consequences.  Sagebrush  does  not  resprout  after  fire, 
and  its  seeds  are  short-lived,  making  re-establishment 
increasingly  difficult  as  fire  size  and  distance  from 
seed  sources  increase.  As  fire  intervals  decrease,  young 
sagebrush  plants  are  likely  to  die  before  they  are  old 
enough  to  reproduce,  further  reducing  recruitment 
and  survival  of  the  shrub.  Changes  in  the  soil 
chemistry  and  structure,  loss  of  soil  microorganisms, 
limited  moisture  for  germination  and  establishment, 
and  competition  from  exotic  species  can  also  limit 
natural  recovery  of  the  community  following  wildfire. 
Repeated  wildfire  also  contributes  to  loss  of  biological 
and  structural  diversity  in  the  plant  community, 
including  depletion  of  native  perennial  grasses  in  sites 
where  their  density  has  been  reduced  by  livestock 
grazing.  Cheatgrass  competition  following  wildfire 
further  reduces  the  potential  for  recovery  of  the  native 
grasses. 

Loss  of  sagebrush  steppe  habitats  impacts  wildlife 
dependent  on  this  vegetation  for  food  and  protection 
from  predators.  Population  declines  for  shrubland- 
dependent  species,  including  sage  sparrow,  Brewer’s 
sparrow,  sage  thrasher,  and  sage  grouse,  are  due  in  part 
to  fragmentation  of  breeding  habitat  by  fire, 
overgrazing,  and  agriculture.  The  pygmy  rabbit  also 
requires  sagebrush  for  food  and  cover.  Conversion  of 
shrub  habitats  to  annual  grasslands  inhibits  pygmy 
rabbit  movements  and  exposes  them  to  predators. 

In  southwestern  Idaho’s  Snake  River  Birds  of  Prey 
National  Conservation  Area,  population  fluctuations  of 
Piute  ground  squirrel,  an  important  prey  species,  have 
long-term  effects  on  local  raptors.  The  Piute  ground 
squirrel  is  dependent  on  perennial  vegetation  for  food. 
Although  the  species  will  eat  cheatgrass,  significant 
variation  in  cheatgrass  abundance  occurs  annually  due 
to  weather.  Perennial  grasses  stay  green  and  succulent 
through  most  of  the  growing  season,  while  cheatgrass 
dries  out  and  loses  much  of  its  nutritional  value  by 
early  June. 

The  black-tailed  jackrabbit,  another  important 
raptor  prey  species,  is  also  highly  dependent  on 
shrubland  habitats.  Habitat  loss  results  in  declines  in 


jackrabbit  populations  and  those  of  key  predators, 
such  as  prairie  falcons. 

Native  ungulates  also  depend  on  sagebrush-grass 
communities  for  food,  particularly  during  the  winter 
months.  Mule  deer,  pronghorn  antelope,  elk,  and 
bighorn  sheep  all  use  sagebrush  and  native  perennial 
grasses  as  winter  forage.  In  addition,  sagebrush 
provides  fawning  cover  for  antelope.  Loss  of 
important  winter  range  due  to  wildfire  can  cause 
depredation  problems  and  high  mortality  rates  when 
wildlife  move  into  populated  areas  for  food. 


You’ve  Come  a Fong  Way,  Baby:  Restoration  of 
Burned  Sagebrush  Steppe 

Early  rehabilitation  efforts  on  western  rangelands 
disturbed  by  the  effects  of  drought,  overgrazing,  and 
fire  focused  on  soil  stabilization,  improved  forage 
production  for  livestock,  and  weed  control.  Since 
available  plant  materials  were  limited  to  Eurasian 
species  such  as  crested  wheatgrass,  large  acreages  were 
converted  from  sagebrush  steppe  to  exotic  perennial 
grasslands.  In  recent  decades,  rehabilitation  has 
become  critical  for  burned  sites  with  high  potential  for 
cheatgrass  invasion.  Rehabilitation  on  the  Snake  River 
Plain  consists  primarily  of  revegetation,  i.e.  reseeding 
perennial  species  where  native  plants  are  not  expected 
to  repopulate  the  area.  While  Eurasian  perennial 
grasses  such  as  crested  wheatgrass  and  Russian  wildrye 
have  been  extensively  seeded  because  they  can 
withstand  drought,  produce  forage  for  livestock  , and 
compete  with  cheatgrass,  cultivars  of  native  species 
have  more  recently  been  developed  for  use  in  large- 
scale  projects.  Native  shrubs  were  historically  removed 
and  replaced  with  herbaceous  species  that  provided 
livestock  forage;  fortunately,  this  practice  has  become 
uncommon.  It  is  now  recognized  that  shrubs  are 
critical  to  the  nutrient  cycling,  soil  moisture  status,  and 
structural  and  biological  diversity  of  the  sagebrush 
steppe  community.  Concerns  over  losses  of  wildlife 
habitat  and  biological  diversity  have  prompted  a shift 
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in  focus  to  planting  native  species  and  restoring 
community  structure.  Cunently,  there  is  increased 
focus  within  federal  land  management  agencies  on 
restoration  of  burned  and  degraded  sagebrush  steppe 
habitats. 

True  restoration  is  limited  by  several  factors:  a dry 
climate  and  inability  to  predict  long-term  precipitation 
patterns;  lack  of  appropriate  plant  materials,  including 
both  amount  and  diversity  of  site-adapted  seed; 
limited  understanding  of  germination  and 
establishment  requirements  for  many  native  species; 
and  lack  of  technology  for  planting  seed  on  a large 
scale  while  minimizing  disturbance  to  the  soil  surface. 
In  1999,  Idaho  BLM  gathered  top  scientists  from  the 
western  U S.  for  a workshop  on  sagebrush  steppe 
restoration.  The  focus  was  on  restoration  of  the  Snake 
River  Birds  of  Prey  National  Conservation  Area,  which 
has  been  plagued  by  cheatgrass  invasion  and 
accelerated  loss  of  native  plant  communities. 
Recommendations  from  the  workshop  encouraged 
additional  restoration  efforts,  including  the  Great 
Basin  Restoration  Initiative.  Catastrophic  fires  during 
the  summer  of  2000  further  fueled  the  case  for 
restoration  due  to  the  loss  of  nearly  300,000  acres  of 
critical  sage  grouse  habitat  in  southern  Idaho  alone 
(see  Connelly  above).  Funding  has  been  proposed  to 
enable  land  management  agencies  to  begin  to  move 
toward  restoration  goals:  production  of  native  plant 
seed  from  local  sources  to  use  on  large-scale  projects; 
research  to  more  fully  understand  ecological  processes 


in  native,  disturbed,  and  restored  communities; 
development  of  technology  to  successfully  harvest  and 
plant  native  seed;  and  assignment  of  staff  to  plan  and 
implement  projects. 

Still,  restoration  is  highly  limited  by  Mother  Nature, 
particularly  with  regards  to  how  much  it  rains  and 
when.  Plant  reproduction  in  the  sagebrush  steppe  is  an 
episodic  event;  it  occurs  when  good  seed  production, 
germination,  and  establishment  occur  in  response  to 
favorable  climatic  conditions  that  may  happen  only 
once  every  few  years.  Unfortunately,  the  best-planned 
project  will  fail  if  it  doesn’t  rain,  making  restoration 
an  iffy  and  expensive  business.  “Droughts”  that 
extend  over  several  years  are  a natural  feature  of  the 
climate,  and  these  extended  dry  spells  may  be 
punctuated  by  one  or  two  years  of  above-average 
precipitation,  which  native  plants  take  advantage  of  for 
growth  and  reproduction.  Our  best  bet  is  to  mimic 
nature,  to  have  the  flexibility  to  take  advantage  of 
periods  when  the  climate  is  favorable,  and  to  carefully 
manage  restored  areas  following  treatment  to 
maximize  the  potential  for  success  and  to  protect  our 
investment. 

For  more  detailed  information  regarding  sagebrush 
steppe  ecology  and  restoration  see:  Entwistle,  P.G., 
AM.  DeBolt,  J.  H.  Kaltenecker,  and  K.  Steenhof, 
compilers.  2000.  Proceedings:  Sagebrush  Steppe 
Ecosystems  Symposium.  BLM  Publication  No. 
BLM/ID/PT-001001+1 150,  Boise,  Idaho,  USA. 


Canyon  Grasslands  and  Fire 

Janice  Hill,  Stewardship  Ecologist,  The  Nature  Conservancy  of  Idaho,  Deary 
Canyon  Grasslands 

The  Hells  Canyon  region  in  west-central  Idaho,  southeast  Washington,  and  northeast  Oregon  supports  a 
unique  vegetation  complex.  Erosional  patterns  of  main  drainages  and  their  numerous  tributaries  have  resulted 
in  marked  differences  in  aspect  and  elevation,  creating  a diverse  mosaic  of  plant  communities  in  a relatively 
small  area.  The  steep,  narrow  canyons  of  the  middle  Snake  and  lower  Salmon,  Imnaha,  Grande  Ronde,  and 
Clearwater  rivers  are  dominated  by  native  bunchgrass  communities,  the  “Canyon  Grasslands,”  as  well  as 
smaller  occurrences  of  shrubland  and  forest  communities.  These  three  major  vegetative  components  occur 
across  this  landscape  in  a distinct  pattern  related  to  a moisture  gradient  determined  by  aspect,  elevation,  and 
soils.  Bunchgrass  communities  span  the  elevational  range  occurring  on  all  aspects  at  lower  elevations  and 
becoming  restricted  to  southerly  aspects  at  the  higher  elevations;  shrublands  and  forests  occur  primarily  on 
northerly  aspects  from  middle  to  high  elevations. 

Canyon  Grasslands  are  a division  of  the  Pacific  Northwest  Bunchgrass  Region  (Tisdale  1986a)  and  are 
dominated  by  the  native  perennial  bunchgrasses  bluebunch  wheatgrass,  Idaho  fescue,  and  Sandberg’s 
bluegrass.  A number  of  distinct  bunchgrass  communities  occur  in  the  Canyon  Grasslands,  their  pattern  of 
occurrence  based  on  soils  and  the  aspect-elevational  moisture  gradient.  The  most  extensive  bunchgrass 
communities  consist  primarily  of  three  types:  1)  bluebunch  wheatgrass  types  on  southerly  aspects  at  low  to 
middle  elevations  and  rocky  soils  at  higher  elevations,  2)  mesic  Idaho  fescue  types  on  northerly  faces  from  low 
to  middle  elevations,  and  3)  Idaho  fescue-bluebunch  wheatgrass  types  in  areas  transitional  between  them  and 
on  deep-soiled,  southerly  aspects  at  high  elevations. 

Due  to  steep  topography  and  inaccessibility,  the  Canyon  Grasslands  have  not  been  extensively  converted  to 
agriculture  and  development  as  have  other  portions  of  the  Pacific  Northwest  Bunchgrass  Region,  and  they 
remain  largely  intact.  They  represent  some  of  the  best  remaining  examples  of  this  once  extensive  grassland 
ecosystem  that  covered  portions  of  Oregon,  Washington,  Montana,  British  Columbia,  and  Alberta. 
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The  Canyon  Grasslands  have  high  plant  diversity 
with  many  rare  and  endemic  plant  species  and  plant 
communities  (Mancuso  and  Moseley  1994;  Hill  and 
Gray  1999).  The  Snake  and  Salmon  rivers  were 
probably  important  plant  migration  corridors  during 
past  climatic  fluctuations.  The  complex  topography, 
large  and  steep  relief,  and  varied  edaphic  conditions 
coupled  with  the  past  plant  migration  patterns 
probably  contributed  to  the  development  of  the  rich 
rare  and  endemic  flora  of  this  area  (Mancuso  and 
Moseley  1994). 

Growth  cycles  of  the  major  Canyon  Grassland 
species  are  closely  related  to  the  Mediterranean 
climate  of  mild,  wet  winters  and  hot,  dry  summers 
that  exists  within  the  canyon  area.  The  bunchgrasses 
and  approximately  one-third  to  one-half  of  the 
associated  forbs  in  the  bunchgrass  communities 
begin  their  green-up  with  fall  rains  and  continue  to 
grow  slowly  over  winter  depending  on  temperature 
(Daubenmire  1970).  The  remaining  forbs  green-up 
in  the  spring.  The  bunchgrasses  and  majority  of 
forbs  mature  early,  flowering  and  seeding  by  the 
end  of  July.  They  then  enter  a dormant  period  (dry- 
season  aestivation)  which  begins  during  the  hot,  dry 
summer  and  lasts  through  October.  The  ability  of 
the  bunchgrasses  to  survive  drought  seems  related  to 
their  ability  to  germinate  in  autumn  and  grow  slowly 
and  intermittently  in  winter,  becoming  sufficiently 
developed  by  the  summer  to  aestivate  (Daubenmire 
1968a).  There  is  another,  smaller  group  of  forbs  that 
does  not  exhibit  summer  aestivation.  Forbs  in  this 
late-maturing  group  produce  seed  in  late  summer. 

Major  alterations  of  the  structure,  function,  and 
composition  of  the  Canyon  Grasslands  have 
occurred  from  heavy  livestock  use  and  consequent 
weed  invasion  (Tisdale  1986b,  Mancuso  and 
Moseley  1994).  The  bunchgrasses  did  not  evolve 
with  large  grazing  ungulates  comparable  to  the 
bison  populations  of  the  Great  Plains  (Mack  1981)  and  consequently  were  very  susceptible  to  the  heavy 
grazing  pressure  from  domestic  cattle  and  sheep  introduced  into  the  canyons  in  the  late  1800s.  A century  of 
livestock  grazing  produced  a major  decline  in  abundance  of  the  bunchgrasses  with  invasive  weeds  moving  in  to 
fill  the  gaps  (Tisdale  1986b).  A number  of  invasive  weed  species  are  present;  however,  the  most  extensive 
infestations  are  yellow  star-thistle  and  cheatgrass.  These  winter  annual  species  of  Mediterranean  origin  are 
particularly  well  suited  to  the  canyon  environment.  All  Canyon  Grassland  communities  appear  to  have  some 
degree  of  susceptibility  to  different  species  of  invasive  plants.  Generally,  yellow  star-thistle  and  cheatgrass 
occur  in  the  more  xeric  communities,  and  other  annual  bromes,  Canada  thistle,  knapweeds,  leafy  spurge,  and 
Kentucky  bluegrass  are  more  common  in  the  mesic  communities.  Weed  invasion  degrades  and  displaces  native 
plant  communities  and  the  rare  and  endemic  plants  associated  with  them  and  is  a major  threat  to  the  high  plant 
diversity  of  the  Canyon  Grasslands. 

Fire  in  Canyon  Grasslands 

Fire  plays  essential  roles  in  many  grassland  ecosystems  by  preventing  woody  invasion  and  maintaining 
successional  grasslands  (i.e.,  mountain  grasslands,  southwest  desert  grasslands)  or  removing  heavy 
accumulations  of  litter  that  suppress  productivity  and  biodiversity  in  highly  productive  grasslands  (i.e.,  tail- 
grass  prairie).  However,  fire  does  not  appear  to  be  a major  influence  on  the  Canyon  Grasslands  (Horton  1972; 
Tisdale  1986b)  or  the  closely  related  bunchgrass  areas  in  the  steppe  region  of  southeast  Washington 
(Daubenmire  1970). 
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The  composition  and  distribution  of  the  climax  Canyon  Grassland  communities  have  not  changed 
significantly  during  many  years  of  fire  suppression.  Since  white  settlement  began  over  a century  ago,  fires 
have  been  suppressed  both  by  direct  control  and  scarcity  of  fuel  on  overgrazed  ranges.  However,  no  signs  of 
major  changes  in  composition  or  boundaries  of  the  major  bunchgrass  communities  have  resulted  from  this 
presumed  decrease  in  fire  frequency;  the  boundaries  appear  highly  stable  and  are  not  likely  to  change  without 
a sizeable  shift  in  climate  (Tisdale  1986b).  Similarly,  the  distribution  of  bunchgrass  communities  or  species  in 
the  adjacent  steppe  of  eastern  Washington  is  not  related  to  the  past  use  of  fire  (Daubenmire  1970). 

The  Canyon  Grasslands  and  grasslands  of  the  adjacent  Washington  steppe  are  true  climatic  grasslands;  they 
are  not  successional  grasslands.  The  current  composition  and  pattern  of  the  climax  vegetation  can  be  logically 
explained  by,  and  are  quantitatively  related  to,  climate,  soil  and  physiographic  factors  (Daubenmire  1970; 
Tisdale  1986b).  Although  minor  increases  may  have  occurred  in  some  shrub  types,  no  widespread  invasion  of 
woody  species  is  occurring  in  the  grasslands  from  lack  of  fire  (Tisdale  1986b).  Trees  are  not  able  to  become 
established  because  they  germinate  in  the  spring  and  their  taproots  are  not  developed  enough  to  descend  more 
rapidly  than  the  soil  desiccates  in  the  summer  (Daubenmire  1968a).  Fire  is  not  needed  to  maintain  the  Canyon 
Grasslands  since  the  climate  and  soils  will  not  support  woody  vegetation. 

Canyon  Grasslands  accumulate  little  ground  litter  to 
suppress  productivity  or  biodiversity.  Because  they  are 
water-limited,  these  grasslands  are  not  as  productive  as 
tail-grass  prairie.  While  tail-grass  prairies  receive 
summer-long  precipitation  and  continue  growth  during 
the  majority  of  the  growing  season.  Canyon  Grasslands 
mature  early  before  the  summer  drought  period,  and 
growth  is  minimal  during  the  three-month  dormant 
period. 

Biomass  that  is  produced  in  Canyon  Grasslands 
decomposes  rapidly.  Only  a small  percentage  of  the 
stems  and  leaves  produced  during  a growth  season 
remain  on  the  plant  or  on  the  ground  by  the  end  of  the 
next  season’s  growth.  In  the  Canyon  Grasslands  on  Craig 
Mountain,  Idaho,  plots  established  during  late  fall  in  a 
high-elevation  Idaho  fescue-bluebunch  wheatgrass 
community  revealed  no  accumulation  of  ground  litter, 
although  the  site  had  not  been  burned  or  grazed  for  over 
10  years.  This  bunchgrass  community  is  one  of  the  most 
productive  Canyon  Grassland  types.  Other  ground  litter 
data  on  over  200  plots  in  various  bunchgrass 
communities  on  Craig  Mountain  revealed  essentially  the 
same  condition  (Hill  and  Gray,  preliminary  data).  Rapid 
decomposition  may  be  due  to  the  warm  and  moist 
conditions  present  during  the  late  fall  and  spring  periods 
(S.  Bunting,  personal  communication  1999).  Steep 
slopes  and  downward  movement  of  soil  may  also  aid  in 
the  decomposition  of  ground  litter  by  mixing  it  with  soil 
and  thus  exposing  it  to  decomposition  by  soil  bacteria. 
Whereas  excessive  litter  may  be  detrimental  to  tail- 
grass  prairie  and  other  productive  grasslands,  litter  may  have  a sheltering  effect  in  arid  western  grasslands. 
Standing  dead  bunchgrass  foliage  may  benefit  the  growth  of  new  shoots  by  protecting  them  from  wind  and  by 
shading  them  from  direct  sunlight  (Daubenmire  1968b;  McShane  and  Sauer  1980).  Shade  tends  to  reduce 
evapotransipiration  stress,  acts  as  a substrate  for  moisture  condensation,  and  retains  snow  longer  than  open 
areas  (Sauer  1978). 

Most  of  the  major  Canyon  Grassland  plant  species  appear  to  be  fairly  tolerant  of  fire.  Fires  doubtlessly 
occurred  in  these  canyons,  the  grasslands  supply  a ready,  dried  fuel  source  during  the  hot  dry  summer,  and 
lightning  is  common  during  this  period.  Most  of  the  major  perennial  species  possess  large  underground  root 
systems  or  storage  organs  which  enable  them  to  survive  periodic  fires.  Seeds  of  many  annuals  and  perennials 
often  survive  in  the  soil  where  they  are  generally  not  harmed  by  fire.  Bluebunch  wheatgrass  is  known  to 
recover  quickly  with  little  mortality  or  loss  of  subsequent  growth.  Idaho  fescue  is  more  susceptible,  especially 
if  drought  conditions  persist  after  a fire.  Fire  has  a more  long-lasting,  harmful  effect  on  mosses  and  lichens 
that  form  the  microbiotic  crust,  and  they  require  several  years  to  recover.  Much  of  the  direct  destructive  effect 
of  fire  is  avoided  because  the  grasses  and  forbs  are  in  a dormant  condition  when  the  majority  of  natural  fires 


Yellow  star-thistle  seedlings  emerging  in  the  aftermath  of  a 
September  grass  fire.  Photo  by  Karen  Gray. 
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occur.  Fire  is  least  harmful  to  bunchgrasses  when  they  are  summer  dormant  and  not  actively  growing  (S. 
Bunting,  personal  communication  1999). 

Fire  and  Weeds 

Natural  fires,  or  the  lack  of  them  from  suppression,  do  not  appear  to  have  significantly  affected  the  native 
bunchgrass  communities  of  the  Canyon  Grasslands;  however,  the  presence  of  invasive  weeds  now  makes  the 
occurrence  of  fire  in  these  grasslands  very  problematic.  Fire  is  a disturbance  that  can  promote  invasions  of 
non-native  and  weedy  plant  species  (Christensen  and  Burrows  1986;  Hobbs  1989,  1991;  Rejmanek  1989; 

Peters  and  Bunting  1994;  Asher  1999)  resulting  in  degradation  and  displacement  of  native  bunchgrass 
communities. 

Fire  results  in  reduced  cover  and  competitiveness  of  native  species,  considerable  release  of  moisture  and 
nutrients,  and  increased  light.  Highly  competitive  weeds  are  well  adapted  to  behave  opportunistically  when  an 
abundance  of  resources  suddenly  becomes  available,  and  they  quickly  monopolize  these  resources.  Removal 
of  vegetative  cover  with  fire  increases  the  chance  of  erosion  and  soil  disturbance,  especially  in  the  steep  terrain 
of  the  canyons,  providing  ideal  microsite  conditions  for  weed  establishment. 

Grazing  wildlife  attracted  to  green-up  following  fire  can  import  weed  seeds  in  feces,  hooves,  and  coats  into 
native  vegetation  and  also  provide  microsites  for  invasion  through  soil  disturbance  from  trampling  (Mack 
1981,  1989;  Hobbs  and  Huenneke  1992).  Grazing  newly  sprouting  bunchgrasses  can  severely  tax  root  reserves 
and  jeopardize  their  recovery  (Komarek  1965;  Daubenmire  1968b)  furthering  the  competitive  advantage  of 
invasive  weeds. 

Invasion  of  non-native,  fire-tolerant  species  like  cheatgrass  contributes  to  increased  fuel  loads  and 
inflammability,  shifting  the  disturbance  regime  toward  more  frequent  and  intense  fires,  which  further  enhances 
invasion.  Cheatgrass  has  significantly  altered  the  dynamics  of  the  Canyon  Grassland  and  other  rangeland 
ecosystems  by  changing  the  fire  regime  and  successional  patterns  and  now  exists  as  a dominant  species  over  a 
broad  range  of  sites  in  the  semiarid  grasslands  and  shrublands  of  the  Intermountain  West. 

Invasive  weeds  create  new  competitive  environments 
for  native  species  and  alter  the  system’s  response  to 
disturbance.  While  fire  is  a natural  process,  its  effect  may 
not  be  desirable  if  it  is  reintroduced  in  an  ecosystem 
which  has  undergone  unnatural  shifts  in  species 
composition  or  structure  (Agee  1996). 

Prescribed  Fuels  Reduction  Fires 

Recently  there  has  been  a movement  to  return  fire  to 
natural  levels  in  our  forests  after  years  of  suppression 
have  produced  heavy  fuel  accumulations  which  have 
resulted  in  dangerous,  catastrophic  fires.  These  programs 
aim  at  reducing  fuels  where  they  have  accumulated 
beyond  the  historic  range  of  variability  (Joint  Fire 
Science  Program  2000).  This  fire  management/fuels 
reduction  philosophy  is  being  applied  to  rangelands  as 
well  as  forests.  While  programs  of  prescribed  fuels 
reduction  burning  may  be  highly  successful  in  some 
forests,  they  can  have  serious  consequences  in  ecosystems 
that  have  undergone  weed  invasion  (USGS  1999;  Knick 
1999;  Brown  et  al.  2000).  Similar  to  natural  fire, 
prescribed  fire  reduces  native  plant  cover  and 
competitiveness  and  release  resources  that  invasive 
species  are  quick  to  utilize.  The  use  of  prescribed  fire  in 
Canyon  Grasslands  has  a high  probability  of  further 
increasing  weed  introduction  and  spread. 

A further  problem  with  any  prescribed  fires 
conducted  in  Canyon  Grasslands  is  the  time  of 
application.  Although  the  primary  objective  of  fire 
management  programs  is  to  mimic  the  role  of  natural 
fires,  most  prescribed  fires  are  conducted  during  the 
moist  conditions  of  early  spring  and  late  fall  when  the 


Bum  mosaic  created  by  the  Maloney  Creek  fire,  Snake  River 
breaks.  Photo  by  Karen  Gray. 
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fires  can  be  more  easily  controlled;  this  is  particularly  true  in  areas  of  steep  terrain  found  in  the  canyons.  The 
majority  of  natural  fires,  however,  occur  during  the  hot,  dry  summer  season.  These  out-of-season  prescribed 
fires  are  inappropriate  to  the  life  histories  of  many  of  the  native  Canyon  Grassland  plants  which  are  actively 
growing  and  susceptible  to  fire  damage  at  these  times.  Early  spring  fires  are  more  likely  to  subdue  native 
perennial  bunchgrass  during  their  primary  period  of  growth,  diminishing  their  competitive  capacity  and  thus 
allowing  invasive  weeds  to  expand  rapidly  (Daubenmire  1968b;  Wright  1972). 

There  is  little  basis  for  conducting  prescribed  fuels  reduction  burns  in  good  condition,  native  Canyon 
Grasslands.  There  is  no  woody  invasion,  there  is  no  litter  accumulation  to  suppress  productivity  or  biodiversity, 
fuels  are  not  out  of  the  historic  range  of  variability,  and  fire  suppression  does  not  seem  to  have  affected  their 
distribution,  composition,  or  pattern.  Because  large  fuel  loads  have  not  accumulated,  natural  fires  in  native 
Canyon  Grasslands,  even  in  areas  where  fire  has  been  suppressed,  are  not  uncharacteristically  severe,  damaging, 
or  catastrophic  as  is  the  case  in  forests  where  fire  has  been  suppressed.  Furthermore,  the  additional  disturbance 
of  prescribed  fires,  plus  any  naturally  occurring  fires  that  may  occur,  will  greatly  increase  the  likelihood  of 
weed  invasion  into  some  of  the  best  remaining  bunchgrass  communities.  Prevention  of  disturbance  that  would 
enhance  weeds  is  the  best  management  for  these  good-condition  grasslands,  especially  in  this  steep  inaccessible 
terrain  where  weed  control  and  restoration  are  labor-intensive,  time-consuming,  costly,  and  often  ineffectual. 

Fuels  treatment  efforts  are  needed,  however,  in  the  heavily  infested  areas  of  the  Canyon  Grasslands  where 
fuel  loads,  fire  risk,  fire  regimes,  and  historic  range  of  variability  have  been  altered  due  to  weed  invasion.  For 
effective  weed  control,  prescribed  fire  can  only  be  utilized  when  the  seed  is  developing  on  the  plant,  and  it 
must  be  reapplied  annually  until  the  seed  bank  is  depleted.  For  control  of  yellow  star-thistle,  prescribed  fires 
would  need  to  occur  in  late  July  and  August.  Since  prescribed  fires  would  be  very  difficult  to  control  at  this 
time  of  year  in  the  canyons,  chemical  or  mechanical  means  of  weed  control  and  restoration  would  be  the  most 
appropriate  management  to  return  these  areas  of  altered  fuel  loads  and  high  fire  risk  back  to  historic  levels. 

Summary 

The  Canyon  Grasslands  are  ecologically  significant  and  represent  some  of  the  last  remaining  intact 
bunchgrass  communities  in  the  Pacific  Northwest  Bunchgrass  Region,  but  they  are  being  rapidly  degraded  by 
weed  invasion.  Fire  is  a disturbance  that  can  promote  further  invasions  and  degradation  of  this  ecosystem. 
Although  fire  does  not  appear  to  be  needed  for  maintenance,  productivity,  or  biodiversity  of  these  grasslands, 
is  there  some  less  obvious,  but  essential  ecological  role  it  is  playing  here  that  we  don’t  understand?  Fire  has 
been  a part  of  this  ecosystem  for  a long  time;  some  species  may  require  it  for  their  long-term  viability.  The 
presence  of  invasive  weeds  creates  a major  challenge  for  conservation  management  in  this  ecosystem.  Fire  may 
be  necessary  for  the  long-term  viability  of  certain  species,  yet  its  occurrence  may  simultaneously  lead  to  the 
degradation  of  natural  communities  by  promoting  invasions. 
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Early  Historical  Accounts  of  Canyon  Grasslands  and  Fire 

Karen  Gray,  White  Pine  Chapter 

In  the  past,  the  lower  elevations  of  the  canyons  of  the  Clearwater,  Salmon,  Middle  Snake,  Imnaha  and 
Grande  Ronde  rivers  were  dominated  by  bunchgrasses  and  prairie  forbs,  punctuated  by  patches  of  shrubs  such 
as  snowberry,  roses,  and  chokecherry.  Tisdale  called  them  canyon  grasslands  (Tisdale  1986).  Most  of  those 
canyon  grasslands  have  been  altered  in  the  last  few  hundred  years.  Many  of  the  slopes  have  been  grazed,  both 
by  Nez  Perce  horses  since  the  1700s,  and  cattle  and  sheep  since  the  1800s.  Grazing  caused  selection  for  some 
native  plants  and  against  others,  and  facilitated  weed  dispersal  and  establishment.  Flatter  areas  were  usually 
plowed  and  planted. 

Recently,  the  role  of  fire  in  western  ecosystems  has  become  a hot  topic,  and  attempts  are  being  made  to 
reintroduce  fire  in  systems  where  suppression  has  altered  the  historical  fire  regime.  Neither  the  historical  plant 
composition  nor  the  historical  fire  regimes  in  canyon  grasslands  are  known  now.  They  were  probably  never 
constant,  but  instead  must  have  varied  through  the  centuries  with  climatic  fluctuations  and  disturbances  such  as 
erosion.  Early  written  information  is  vague,  but  diaries,  letters,  and  reports  from  railroad  and  government- 
sponsored  surveys  contain  some  useful  descriptions  of  the  vegetation. 

Lewis  and  Clark 

The  Lewis  and  Clark  expedition  provided  the  First  written  information.  Cold  and  hungry  after  their  trip 
from  Lolo  Pass  over  the  mountains  to  the  Clearwater  River,  the  party  stopped  to  build  canoes.  They  camped  at 
“Canoe  Camp”  on  the  south  bank  of  the  Clearwater  River  across  from  the  mouth  of  the  North  Fork 
Clearwater  (Cutnght  1969).  There  they  constructed  five  canoes  by  burning  out  cavities  in  the  trunks  of  large 
ponderosa  pines.  Lewis  collected  a specimen  of  ponderosa  pine  October  1,  1805,  apparently  the  only  plant  he 
collected  in  the  Clearwater  River  valley  on  their  journey  toward  the  coast  (Moulton  1999).  Clark  wrote  of  the 
area  near  their  canoe  camp: 
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The  nver  below  this  forks  is  Called  Kos  kos  kee  it  is  Clear  rapid  with  Shoals  or  Swift  places— The 
open  Countrey  Commences  a fiew  miles  below  This  on  each  side  of  the  river,  on  the  Lard  Side  below 
the  1st  Creek,  with  a few  trees  Scattered  near  the  river  (Moulton  1988). 

When  the  canoes  were  finished,  the  party  traveled  down  the  Clearwater  River  valley  to  the  Snake  River  and 
down  the  Snake  and  Columbia  rivers  to  the  Pacific  Coast.  Clark  had  little  to  say  about  the  vegetation  of  this 
trip,  other  than  noting  a “wide  Cotton  willow  bottom”  at  the  mouth  of  Lapwai  Creek  (Moulton  1988). 

Private  Whitehouse,  however,  described  the  country  they  saw  as  they  began  their  canoe  trip  down  the 
Clearwater  on  October  7,  1805:  “the  River  hills  make  close  to  the  River  on  each  Side.  Some  clifts  of  rocks,  a 
fiew  scattering  pine  trees  on  the  hills,  but  they  are  mostly  barron  broken  & covred  with  grass.  Some  Small 
cotton  wood  along  the  Shores.”  At  the  confluence  of  the  Clearwater  and  Snake  rivers  near  present-day 
Lewiston,  the  description  was  about  the  same:  “about  5 oClock  P.  M.  we  arived  at  the  forks  of  the  Columbian 
nver ...  no  Timber  barron  & broken  prairies  on  each  Side.”  On  October  1 1th,  they  continued  down  the  Snake 
River:  ‘The  country'  is  barron  a high  hills  and  clifts  of  rocks  on  each  Side  of  the  River  not  even  a tree  to  be 
Seen  no  place,  a fiew  willows  along  the  Shores  Some  places”  (Thwaites  1969b). 

They  continued  down  the  Snake  and  Columbia  rivers  to  the  west  coast,  where  they  wintered.  On  their  return 
trip,  they  camped  at  Camp  Chopunnish  on  the  Clearwater  River  near  present-day  Kamiah.  Stuck  there  waiting 
for  snow  to  melt  on  the  Lolo  Trail,  Lewis  collected  several  plant  specimens,  among  them  bluebunch  wheatgrass, 
Idaho  fescue,  prairie  junegrass,  and  Sandberg’s  bluegrass,  four  characteristic  bunchgrasses  of  the  Canyon 
Grasslands.  Additional  grassland  species  he  collected  around  Kamiah  are  silky  lupine,  rough  wallflower, 
yarrow,  nine-leaf  lomatium,  kitten-ears,  clarkia,  and  others  (Moulton  1999).  Although  Nez  Perce  horses  had 
probably  altered  the  grassland  composition  somewhat,  Lewis  and  Clark  saw  the  grasslands  before  cattle,  sheep, 
and  weeds  were  introduced. 

Geyer 

Charles  A.  Geyer  botanized  from  the  Spalding  Mission  near  Lapwai  in  June,  1844,  and  in  late  July  he 
revisited  the  Clearwater  (Cox  1999).  He  offered  a theory  about  the  caespitose  (bunch)  form  of  the  native 
grasses: 


It  is  erroneous  to  believe  that  these  . . . grasses  . . . [“Triticum,"  “ Festuca ”]  grow  naturally  so  in 
separate  tufts  or  bunches.  The  cause  is  a mechanical  one,  mainly  owing  to  the  annual  fires,  the  great 
heat  and  drought  during  the  latter  part  of  summer,  as  well  as  the  deep  snows,  the  wet  in  the  month  of 
March  accompanied  by  severe  bare-frosts  ....  The  heat  commences  about  the  1st  of  July,  when  the 
parching  rays  of  the  sun  suddenly  dry  up  the  blades  of  the  grass  ....  When  fires  follow  after  the  heat 
and  drought  . . . the  borders  of  the  tufts  and  their  dry  centers  [will  bum  up],  separating  one  tuft  into 
several  (Geyer  1846:287-288,  footnote). 

Geyer  was  wrong.  Although  bluebunch  wheatgrass  can  form  rhizomes,  the  caespitose  growth  form  of  it 
and  the  other  bunchgrasses  is  not  caused  by  fire. 

Spalding 

In  the  1940s,  more  botanical  work  was  done  by  the  missionary  Henry  Spalding.  He  lived  near  present  day 
Lapwai,  and  collected  plant  specimens  in  the  vicinity  of  his  mission.  He  found  his  area  nch  in  variety.  In  a 
letter  to  the  Rev.  David  Greene,  June  6,  1846,  he  wrote: 

I confidently  believe  very  many  of  this  collection  will  be  found  to  be  new  for  several  reasons;  first 
no  Botanist  has  ever  spent  a whole  season  in  this  vicinity  or  even  in  this  country  & therefore  could 
not  collect  the  flow  [er]  s which  were  not  in  existance  at  the  time  of  his  travels.  But  I found  a new  set 
of  flowers  showing  themselves  almost  every  week  & many  of  very  short  duration,  consequently  a 
Botanist  who  might  make  collections  in  June  only  would  fail  of  the  March  and  April  flowers  & could 
not  obtain  those  which  do  not  show  themselves  till  Aug.  Again  after  visiting  the  stations  of  Cimakain, 
Waiilatpu,  as  also  Walla  Walla  & several  parts  of  the  Nez  Perces  country  & traversing  almost  every 
mile  square  in  the  vicinity  of  this  station,  I found  this  to  be  far  the  richest  field  for  flowers  also  that 
very  many  of  them  are  confined  to  comparatively  small  beds  consequently  a Botanist  passing  once  or 
twice  through  a district  could  not  fall  in  with  all  the  flowers  or  have  the  advantage  of  one  stationary  & 
going  out  almost  every  day  in  different  directions.  A German  Botanist  by  the  name  of  Geyer  was 
here  a few  weeks  in  June  in  the  year  /44  but  many  flowers  had  disappeared  & besides  he  merely 
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traversed  this  valley  & did  not  visit  the  numerous  vallies  and  plains  around  all  of  which  afford  some 
new  flowers.  Mr.  Geyer  sent  his  collection  to  London.  The  Renowned  Douglass  did  not  come  as  far 
up  as  this.  Mr.  Breckenridge  of  the  American  Exploring  Squadron  passed  this  place  in  /40  [1841] 
but  too  late  in  the  season  & too  rapidly  to  make  collections  (Oliphant  1934). 

Spalding  collected  Silene  spaldingii  (Spalding’s  catchfly)  near  Lapwai.  In  1903,  Charles  V.  Piper  wrote, 
‘The  original  specimens  collected  by  Spalding  were  supposed  to  come  from  the  vicinity  of  Lapwai,  Idaho,  but 
no  one  has  since  found  it  there”  (Piper  1903).  Spalding’s  catchfly  is  presently  proposed  for  listing  as 
threatened  under  the  Endangered  Species  Act. 


Eastwick 

In  1861,  Philip  Eastwick  led  a railroad  survey 
from  Lewiston,  Idaho,  to  Ahsahka,  up  the  North 
Fork  of  the  Clearwater,  and  over  to  Montana.  He 
described  the  vegetation  at  some  of  his  survey 
stations.  His  survey  notes  at  Lewiston  read: 

“destitute  of  timber— high  rolling  prairie  land 
1000-1500  feet  above  the  river  and  covered  with 
bunch  grass,  —descent  from  prairie  to  river  very 
abrupt.”  At  25.38  miles  up  the  Clearwater  River 
from  Lewiston,  he  notes,  “L.  bank— slight  growth  of 
Pine  timber  near  the  river.  Which  increases  in 
density  as  the  river  is  ascended.  Fir  and  Cedar 
coming  in— the  timber  seldom  extends  far  from  the 
river”  (Baird  1999a).  Not  unexpectedly,  he  found 
the  canyon  of  the  North  Fork  too  steep  and  rugged 
to  be  a practical  railroad  route. 

Bird  and  Marcy 

A few  years  later,  in  1866,  the  Interior 
Department  named  Wellington  Bird  to  lead  a project 
to  build  a road  from  Lewiston,  Idaho  to  Virginia 
City,  Montana.  Bird  hired  Professor  Oliver  Marcy  as 
scientist  and  geologist.  Marcy  wrote  (to  Bird): 


Bunchgrasses  and  forts  of  the  Canyon  Grasslands,  Snake  River 
Canyon.  Photo  by  Karen  Gray. 


From  the  great  distance  the  Clearwater  has  canoned  its  eastern  margin,  this  plateau  should  be 
called  the  Plateau  of  the  Clearwater.  Beyond  the  Clearwater  and  from  the  eastern  and  southern 
margins  of  this  plateau  rose  the  True  Mountains  which  at  the  time  of  our  passing  (May  26)  were 
capped  with  snow.  This  whole  plain  was  intersected  by  the  wooded  Canons  of  Streams,  causing  us  to 
make  long  detours  to  pass  their  heads,  our  ride  across  it  was  delightful  though  in  the  midst  of  much 
rain,  it  being  through  luxuriant  grass  and  abundant  flowers  The  soil  is  good  and  as  destitute  of 
stones  as  the  prairies  of  Illinois,  but  its  altitude  will,  probably,  forbid  the  culture  of  our  nutricious 
grains. 

The  country  in  the  immediate  vicinity  of  Lewiston  is  nearly  destitute  of  trees.  There  is  an 
occasional  pine  and  by  the  side  of  the  streams  a few  cottonwoods  and  willows.  Pines  are  the  only  trees 
on  the  Lapwai  mountains  and  in  the  canons  of  the  great  Plateau  ....  The  fields  about  Lewiston  and 
Lapwai  were  completely  covered  with  flowers  at  the  time  we  were  there.  There  were  acres  blued  with 
larkspurs  and  lupines,  while  geraniums,  troximors,  potentillas  and  vetches  were  in  their  appropriate 
places  ....  We  collected  three  species  of  Allium  on  the  rocky  ascent  of  the  Lapwai  and  violets,  both 
blue  and  yellow  appeared  as  soon  as  we  came  to  the  line  of  trees. 

On  the  great  Plateau  the  plants  in  bloom  were  mostly  lupines,  potentillas,  geums,  and  a few  large  compositae 
not  yet  recognized  (Baird  1999b).  Marcy’s  speculation  that  the  altitude  would  forbid  the  culture  of 
“nutricious”  grains  proved  wrong.  Winter  wheat  was  found  to  flourish  on  the  Palouse  Prairie,  and  most  of  that 
bunchgrass  habitat  has  been  converted  to  agriculture. 
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Sandberg 

J.  H.  Sandberg  and  two  assistants,  D.  T.  McDougal  and  A.  A.  Heller,  conducted  a collecting  tnp  in  north 
Idaho  in  1892.  They  collected  in  the  Clearwater  valley  and  several  of  its  tributaries  from  April  23  to  May  17. 
They  visited  the  areas  around  Lewiston,  Lapwai,  the  Potlatch  River,  Lake  Waha,  and  Juliaetta,  among  others 
(Holzinger  1895).  Although  they  collected  many  grassland  species,  they  did  not  provide  any  discussion  of  the 
character  of  the  landscape.  The  report  to  the  National  Herbarium  consisted  essentially  of  a list  of  collection 
numbers,  each  followed  by  brief  collection  data.  In  a review,  one  of  his  assistants,  A.  A.  Heller,  blasted  the 
report:  “Instead  of  a discussion  of  the  geographical  features  of  this  interesting  country,  its  resources,  the 
distribution  of  species  and  other  information  which  it  is  especially  designed  to  bring  out  in  these  publications, 
there  is  a bare  list  of  camping  places,  and  a statement  of  how  long  the  party  staid  at  each  camp.  Even  his 
meagre  summary  is  not  correct”  (Heller  1896).  Heller  goes  on  to  give  example  after  example  of  inaccuracies 
in  Sandberg’s  notes  on  habitat,  abundance,  and  locations. 

John  Leiberg,  discussing  the  Sandberg  Expedition  in  a letter  to  C.  V.  Piper,  declared  he  “had  nothing  to  do 
with  it  except  to  pilot  the  party  to  Packsaddle  mountain.”  He  goes  on  to  say  “there  are  many  errors  as  to 
geographical  limits  of  species,  or  more  properly  perhaps,  wrong  localities  for  them,  in  the  report.  That  is 
doubtless  due  to  faulty  notes  by  Dr.  Sandberg  who  is  by  no  means  careful  in  this  respect”  (Leiberg  1895).  It 
is  unfortunate  that  Sandberg  didn’t  do  better  work,  because  an  accurate  description  of  the  area’s  flora  would 
be  invaluable  today. 

L.  H.  Dewey  wrote  a short  but  prescient  introduction  to  the  list  of  grasses  in  the  report,  noting  that  they  were 

mostly  unlike  those  found  east  of  the  Mississippi  River,  but  many  of  them  evidently  just  as  valuable 
for  grazing  ...  a careful  and  considerate  use  of  these  grazing  lands  will  permit  them  to  continue 
productive  and  valuable  for  many  years,  while  a single  season  of  overstocking  is  likely  to  ruin  them 
for  all  time,  as  the  more  valuable  varieties  are  always  killed  out  first,  and  their  places  are  usually  taken 
by  less  valuable  annual  plants  or  by  weeds  that  are  positively  injurious  (Holzinger  1896). 

As  it  happens,  most  grasslands  that  weren’t  plowed  were  grazed,  and  now  nearly  all  are  infested  with 
cheatgrass,  yellow  star-thistle,  and  other  weeds. 

Leiberg 

John  Leiberg,  an  extraordinary  botanist,  made  an  expedition  with  John  Sandberg  through  the  Columbia 
Plateau  in  1893.  Although  they  didn’t  travel  through  canyon  grasslands,  near  Ritzville  they  made  the 
important  first  collection  of  cheatgrass  in  the  Pacific  Northwest  south  of  British  Columbia  (Mack  1988). 
Cheatgrass  and  other  weeds  were  to  alter  the  bunchgrass  communities  irrevocably. 

By  18%,  Leiberg  was  speculating  on  whether  the  government  would  fund  any  more  expeditions  in  the 
region:  “The  flora  of  our  region  is  entitled  to  as  much  consideration  as  is  that  of  the  S.W.  where  much  work 
has  been  done  in  the  past  at  the  expense  of  the  Gov’t.  A great  deal  of  our  territory  is  so  difficult  and  expensive 
to  explore  that  unless  some  Gov’t  aid  is  afforded  we  will  never  know  the  complete  flora  of  these  regions. 

Sheep  and  cattle  are  rapidly  destroying  the  native  plants  and  by  the  time  private  explorations  reach  these 
regions  the  flora  will  have  been  totally  exterminated  by  such  agencies”  (Leiberg  18%). 

Discussion 

These  early  accounts  paint  a picture  of  grasslands  brown  and  dry  in  the  fall  and  late  summer,  and  lush  with 
bunchgrass  and  flowers  in  the  spring  and  early  summer.  Trees  were  few.  Except  for  Geyer’s  incorrect 
conclusion  that  fire  was  responsible  for  the  caespitose  form  of  the  bunchgrasses,  fire  was  not  mentioned  by  any 
of  the  early  observers  in  the  canyons.  Fire  must  have  occurred  sometimes  in  the  dry  summers,  but  the  interval 
is  now  hard  to  determine,  since  the  grasslands  lack  trees  with  fire  scars  to  count,  and  cheatgrass  has  been 
present  in  many  grasslands  for  decades. 

The  canyon  grasslands,  at  least  in  the  lower  elevations,  don’t  seem  to  be  maintained  by  fire.  Daubenmire 
(1968)  studied  the  effect  of  soil  moisture  on  the  distribution  of  vegetation.  He  concluded  that  soil  drought  was 
responsible  for  distribution  of  steppe  vegetation.  The  bunchgrass  steppe  doesn’t  have  enough  moisture  to 
support  trees.  With  or  without  fire,  they  would  still  be  grasslands. 

Although  Tisdale  (1986)  includes  the  lower  canyons  of  the  Clearwater  upriver  past  Kooskia  in  his  map  of 
area  occupied  by  Canyon  Grasslands,  trees  appear  well  downriver  from  Orofino.  Grasslands  are  the  understory 
in  the  drier  stands  of  trees,  but  beginning  between  Peck  and  Orofino,  grand  fir  and  even  western  redcedar 
occur  on  north  faces.  The  moister  Douglas  fir  and  grand  fir  habitats  have  shrub  understories  rather  than  grass, 
and  often  have  a ground  cover  of  thick  moss.  When  Meriwether  Lewis  collected  grassland  plants  around 
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Kamiah,  he  must  have  collected  them  in  grasslands  growing  under  Douglas  fir  and  ponderosa  pine  stands. 
Those  forests  would  probably  have  been  maintained  in  open,  park-like  stands  by  frequent,  low-intensity 
underburns. 

The  introduction  of  grazing  into  the  Canyon  Grasslands  has  had  a profound  effect  on  both  the  plant 
composition  and  the  fire  regime.  These  grasslands  evolved  without  heavy  grazing  pressure  from  aggregations 
of  large,  hooved  ungulates  (Mack  and  Thompson  1982).  The  bunchgrasses  aren’t  sod-forming  like  the  Great 
Plains  grasses  that  did  develop  under  grazing  and  trampling  pressure  from  bison  and  other  roaming  herds 
Where  grazing  was  heavy  in  the  Canyon  Grasslands,  the  grazing-susceptible  native  bunchgrasses  decreased,  the 
microbiotic  crust  was  disturbed,  and  exotic  species  invaded.  Cheatgrass  and  yellow  star-thistle  lack  natural 
predators  and  are  pre-adapted  to  the  Mediterranean  (winter-wet,  summer-dry)  climate  of  the  area.  Cheatgrass 
matures  early  and  provides  a continuous,  highly  flammable  fuel  between  the  native  plants.  Fires  ignite  and 
spread  more  easily  in  cheatgrass-infested  grasslands.  Burned  grasslands  subsequently  provide  opportunity  for 
cheatgrass  to  increase.  Increased  cheatgrass  then  makes  the  fire  interval  even  shorter.  The  deadly 
fire/cheatgrass  cycle  has  nearly  destroyed  many  sagebrush  communities,  and  is  poised  to  destroy  the  few 
remaining  bunchgrass  grasslands. 

It  may  be  irrelevant  now  that  we  can’t  know  what  the  historical  fire  interval  or  community  composition  of 
the  canyon  grasslands  was.  Because  of  grazing,  cheatgrass,  yeiiow  star-thistle,  and  other  weeds,  neither  the 
historical  community  composition  nor  the  fire  regime  can  be  reproduced. 
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Chuck  Wellner 
1911-2001 

We  will  miss  our  friend  Chuck,  a failhful  member  of  the 
White  Pine  Chapter.  This  is  from  the  Moscow -Puilrildtl 
Daily  News. 

Charles  August  “Chuck”  Wellner,  90,  died  June  5. 
He  was  born  January  3,  1911,  in  Enid,  Okla.,  to 
August  and  Adelia  Anderson  Wellner.  Chuck  grew  up 
in  Twin  Falls,  Idaho  where  he  graduated  from  high 
school  in  1928.  He  attended  the  University  of  Idaho 
from  1929  to  1933  graduating  with  a bachelor  of 
forestry  degree. 

From  1933  until  1973  he  worked  for  the  U.S. 

Forest  Service  as  silviculturist,  research  scientist, 
Division  Chief,  and  Assistant  Director  in  the  Northern 
Rocky  Mountain  and  Intermountain  Forest  and  Range 
Experiment  Stations.  During  an  educational  leave  in 
1937-1938,  he  earned  a Master  of  Forestry  degree 
from  Yale  University.  During  1942-1946,  he  served  as 
an  Aerology  (weather)  officer  in  the  U.S.  Navy, 
serving  on  the  U.S.S.  Boxer  in  the  Pacific  at  the  close 
ofWWII. 

Chuck  married  Ethel  Dorothy  Wolf  of  Moscow, 
Idaho  in  June  1939.  Together  they  had  four  children: 
Jon  August  (born  1945),  Chris  Alan  (born  1947,  died 
1985),  Sandra  Jean  (born  1950),  and  Kent  Thomas 
(born  1960).  Ethel  died  in  Ogden,  Utah  in  1969. 

He  is  survived  by  his  children  and  their  spouses: 

Jon  and  Vera  H.  (Raezer)  Wellner  in  Seattle,  Wash., 
Sandra  (Wellner)  and  Steve  Wall  of  Olympia,  Wash., 
and  Kent  and  Donna  (Emert)  Wellner  of  Rifle,  Colo., 
and  their  three  children  (Chuck’s  grandchildren) 

Dylan  Ray  Wellner,  Austin  Shane  Wellner,  and  Hannah 
Rose  Wellner;  and  his  friend  and  companion  of  the 
last  ten  years,  Sonja  A.  Fewis. 

After  retiring  from  the  U.S.  Forest  Service  in  1973, 
Chuck  began  a second  career  as  a Forest  Service 
volunteer  with  the  goal  of  establishing  a system  of 
Research  Natural  Areas  in  Idaho.  During  the  period 
1973-1991  he  spent  the  summers  scouting  for 
potential  RNAs  all  over  Idaho,  while  the  winters  were 
spent  writing  establishment  reports  for  120+  RNAs, 
and  innumerable  letters  to  rangers  and  other 
responsible  agency  officials.  When  this  project  began 
in  the  mid-1970s,  there  were  less  than  20  RNAs  in 
Idaho;  by  the  early  1990s  there  were  over  100  areas 
proposed  or  on  the  books.  The  current  RNA  system  in 
Idaho,  with  somewhere  between  150  and  200  Research 
Natural  Areas,  is  due  in  large  measure  to  his  vision, 
dedication,  and  stubborn  hard  work. 

Often  described  by  his  peers  as  “a  Forester’s 
Forester,”  Chuck  was  recognized  for  his  achievements 
in  Forestry  and  Conservation  by  a number  of  awards, 
including  Superior  Service  Awards  from  the  U.S. 
Department  of  Agriculture  in  1962  and  1972,  the  Oak 
Leaf  Award  from  the  Nature  Conservancy  (1982), 


Chevron  Conservation  Award  (1989),  and  the  George 
B.  Fell  Award  from  the  Natural  Areas  Association 
(1991).  He  was  elected  a Fellow  of  the  Society  of 
American  Foresters  (1985),  and  was  awarded  an 
Honorary  Doctorate  by  the  University  of  Idaho 
(1989). 

Memorials  to  celebrate  Chuck’s  passionate  crusade 
to  create  Research  Natural  Areas  should  be  made  to 
the  Nature  Conservancy  at  P.O.  Box  165,  Sun  Valley. 
ID  83353;  the  Trust  for  Public  Fand,  Attn:  National 
Development,  116  New  Montgomery  Street,  4th  floor, 
San  Francisco,  CA  94105;  or  the  University  of  Idaho 
College  of  Forestry.  For  more  information,  look  on 
the  Web  at  <nature.org/states/idaho/>  or 
<www.tpl.org>. 

A ceremony  will  be  held  on  July  24  at  the  Priest 
River  Experimental  Forest.  For  information  Contact 
Sonja  Lewis  (208/882-3544). 


Results  of  the  2001  Idaho  Rare  Plant 
Conference 

Michael  Mancuso,  Idaho  Department  of  Fish  and 
Game,  Conservation  Data  Center,  Boise. 

The  Rare  Plant  Conference  of  the  Idaho  Native 
Plant  Society  is  held  each  year  in  Boise  to  discuss  the 
current  condition  and  trends  of  Idaho's  rare  plants. 
Botanists  and  field  enthusiasts  from  all  around  the 
state  and  from  surrounding  states  come  together  to 
share  information  and  to  make  recommendations  to 
federal  agencies  on  the  management  of  important 
plant  species.  This  year’s  conference  included  a 
special  session  on  commercial  enterprises  involving 
native  plants.  Conference  banquet  attendees  also 
enjoyed  a colorful  presentation  on  the  “Flora  of 
Steens  Mountain  ” by  Dr.  Don  Mansfield,  author  of  a 
new  book  by  the  same  name,  -editor 

Results  from  the  17th  annual  Idaho  Rare  Plant 
Conference  once  again  proved  the  dynamic  nature  of 
the  INPS  rare  plant  list.  Although  a lot  of  new 
information  was  shared  at  the  conference,  we  were 
again  reminded  that  information  gaps  still  exists  for 
nearly  every  species.  Based  on  discussion  at  the 
conference,  17  species  received  a change  in  status, 
while  five  species  were  added,  and  eight  species  were 
dropped  from  the  list.  In  addition,  the  names  of  three 
species  were  updated  to  reflect  current  taxonomy.  A 
summary  of  these  results  follows. 

Species  with  a change  in  status 

Aspicilia fruticulosa  (Rim  lichen)— although  rare  in  western 
Idaho,  this  bluish-green-colored  vagrant  lichen  was  moved 
from  the  State  Priority  1 category  to  the  State  Review  list 
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pending  a more  complete  understanding  of  its  conservation 
status  in  the  eastern  part  of  the  state. 

Astragalus purshii  var.  ophiogenes  (Snake  River  milkvetch)— 
several  new  populations  of  this  species  have  been  discovered 
during  the  past  few  years.  Rangewide,  it  is  more  common  than 
previously  thought  and  so  was  moved  from  the  Global  Priority 
3 to  the  State  Sensitive  category. 

Carex  hetidersonii  (Henderson’s  sedge)— because  some  new, 
large  populations  of  this  forest  habitat  sedge  were  discovered  in 
2000,  it  was  moved  from  the  State  Sensitive  to  the  State 
Monitor  category. 

Collema  curtisporum  (Short- spored  jelly  lichen)— this  small 
black  lichen  species  was  moved  from  the  Global  Priority  1 to 
the  Global  Priority  3 category  because  a number  of  new  sites 
were  discovered  during  a recently  completed  Oregon  State 
University  graduate  project  that  studied  lichen  diversity  in 
black  cottonwood  riparian  communities  in  northern  Idaho. 

Downingiabacigalupii  (Bacigalupi’s  downingia)— this  species 
was  moved  from  the  State  Priority  1 to  the  State  Sensitive 
category  because  several  new  and  large  populations  were  found 
in  recent  years. 

Epipactis gigantea  (Giant  hell eborine)— this  orchid  species 
occurs  in  hot  spring  and  cold  spring  habitats.  A sufficient 
number  of  populations  have  been  documented  for  Idaho  to 
move  it  from  the  State  Priority  1 to  the  State  Priority  2 
category. 

Halimolobos  perplexa  var.  perplexa  (Puzzling  halimolobos)— 
several  new  populations  of  this  species  have  been  reported,  and 
although  it  has  a restricted  distribution,  it  can  be  locally 
common.  It  was  moved  from  the  Global  Priority  3 to  the  State 
Monitor  category. 

Juncus  tweedyi  (Tweedy’s  rush)— more  conservation  status 
information  is  need  for  this  species.  As  a consequence,  it  was 
moved  from  the  Global  Priority  3 to  the  Review  category. 

Limosella  acaulis  (Southern  mudwort)— the  occurrence  of  this 
species  in  Idaho  is  questionable  and  it  was  moved  from  the 
State  Sensitive  category  to  the  Review  list  pending 
verification  of  a putative  specimen  collected  in  Owyhee 
County. 

Lobaria hallii  (Hall’s  lungwort)— this  epiphytic  lichen  species 
has  been  found  to  be  more  common  than  previously  thought. 
Its  status  was  changed  from  State  Priority  2 to  State  Sensitive 
to  reflect  a lower  level  of  conservation  concern. 

Lomatium  salmoniflorum  (Salmon-flowered  desert-parsley)  — 
the  threat  ranking  for  this  early-blooming  desert-parsley  was 
changed  from  11  to  8.  Previously,  threats  were  considered  to 
be  non-imminent.  The  change  implies  the  immediacy  of 
threats  has  increased  to  low. 


Mimulus  patulus  (Stalked-leavedmonkeyflower)— although 
this  species  is  known  from  less  than  a handful  of  Idaho 
populations,  it  has  been  found  to  be  fairly  secure  in  Oregon. 

As  a result,  the  status  of  this  Hells  Canyon  region  endemic 
was  changed  from  Global  Priority  2 to  Global  Priority  3. 

Oenothera psammophila  (St.  Anthony  evening-primrose)— the 
threat  ranking  for  this  St.  Anthony  Sand  Dimes  area  endemic 
was  increased  from  1 1 to  8.  Threats  are  now  considered  to  have 
a low  immediacy,  versus  being  non-imminent. 

Penstemon  idahoensis  (Idaho  penstemon)— population 
numbers  and  habitat  conditions  appear  to  be  stable  for  this 
species,  and  as  a result,  it  was  moved  from  the  Global  Priority 
1 to  the  Global  Priority  2 category. 

Phacelialutea  var.  catva  (Malheur  yellow  phacelia)— the  threat 
ranking  for  this  yellow-flowered  annual  was  reduced  from  6 to 
12. 

Physaria  didymocarpa  var.  lyrata  (Salmon  twin  bladderpod)  — 
due  to  the  invasion  of  spotted  knapweed  at  several  populations 
the  threat  ranking  for  this  species  was  changed  from  6 to  3. 
This  change  reflects  the  increased  immediacy  of  threats. 

Pseudocyphellaria  anthraspis  (White -dot  lichen) —this  foliose 
lichen  was  moved  from  the  State  Priority  2 to  the  State 
Sensitive  category  because  a number  of  new  populations  have 
been  discovered  in  recent  years. 

Species  added  to  the  INPS  rare  plant  list 

Cercocarpus  montanus  (Alderleaf  mountain-mahogany)  — 
known  from  southeastern  Idaho,  this  species  was  added  to  the 
state  Review  list. 

Eryngium  alismaefolium  (Modoc  eryngo)— a wetland  species 
added  to  the  state  Review  list  and  known  from  a few 
collections  in  southern  Owyhee  County  at  the  northern 
periphery  of  this  species’  range. 

Eupatorium  maculatum  (Spotted  joepyeweed)— in  Idaho,  this 
wetland  species  is  known  only  from  the  Fort  Hall  area.  It  was 
added  to  the  state  Review  list. 

Grimmia  brittoniae  (Britton’s  grimmia)— a moss  species 
endemic  to  western  Montana  and  recendy  discovered  in  adjacent 
Idaho  near  Clarks  Fork.  This  species  was  added  to  the  Global 
Priority  2 category. 

Muhlenbergiaglomerata  (Spiked  muhly)— a wedand  grass 
species  that  may  be  rare  in  Idaho.  It  was  added  to  the  state 
Review  list. 

Species  dropped  from  the  INPS  rare  plant  list 

Adiantum  aleuticum  (Idaho  subalpine  maidenhair  fern)  — this 
fern  was  removed  from  the  State  Monitor  category  and  dropped 
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from  the  INPS  rare  plant  list.  Recent  taxonomic  review  of  this 
species  does  not  recognize  any  intraspecific  entities. 

Collema  furfur aceum  (Scurf y jelly  lichen)  — a recent 
investigation  of  lichens  in  riparian  habitats  found  this  species 
to  be  widespread  and  relatively  abundant  in  northern  Idaho. 

This  former  State  Priority  2 category  species  has  been  dropped 
from  the  ENPS  rare  plant  list. 

Eriogonum  salicornoides  (Saltwort  buckwheat)  — this  annual 
buckwheat  has  been  found  to  be  relatively  common  on  clayey 
habitats  in  southwestern  Idaho.  Formerly  on  the  Review  list, 
it  was  dropped  from  the  INPS  list. 

Hypogymnia  apinnata  (Tube  lichen)— this  is  a whitish-gray  to 
greenish-gray  epiphytic  lichen  species.  It  was  removed  from 
the  State  Sensitive  category  and  dropped  from  the  INPS  rare 
plant  list  because  it  is  now  known  to  be  fairly  widespread  and 
common  in  northern  Idaho. 

Leptogium  subtile— this  former  State  Priority  1 species  not 
been  documented  to  occur  in  Idaho  and  was  dropped  from  the 
INPS  rare  plant  list.  Earlier  reports  of  this  small,  dark  lichen 
in  Idaho  were  based  on  misidentified  specimens. 

Lithophragma  tenellum  var.  thompsonii  (Slender 
woodlands  tar)  — this  variety  is  not  recognized  as  a valid  taxon 
in  the  Intermountain  Flora  treatment  of  this  species.  For  this 
reason  it  was  dropped  from  the  INPS  Review  list. 

Machaeranthera  shastensis  var.  latifolia  (Hoary  aster)  — this 
variety  is  also  not  recognized  as  a valid  taxon  in  the 
Intermountain  Flora , and  was  dropped  from  the  Review  list  for 
this  reason. 

Pectocarya  setosa  (Bristly  combseed)  — this  sandy  habitat 
annual  has  been  found  to  be  fairly  widespread  and  common  in 
southwestern  Idaho.  For  this  reason  it  was  dropped  from  the 
Review  category  and  taken  off  the  INPS  rare  plant  list. 

Species  with  taxonomic  changes 

Machaerocarpuscalifornicus  (Fringed  waterplantain)  — this 
white-flowered  aquatic  species  now  goes  by  the  name 
Damasonium  californicum. 

Psoralea  physodes  (California  scurf-pea)  — to  reflect  current 
taxonomy,  the  name  for  this  species  is  now  Rupertia 

physodes. 

Zauschneriagarrettii  (Garrett’s  firechalice)  — to  reflect  current 
taxonomy,  the  name  for  this  species  is  now  Epilobium  canum 
var.  garrettii. 


Chapter  News 
Calypso  Chapter 

In  addition  to  the  combined  chapter  field  trip  to 
Huff  Lake  mentioned  below  in  Kinnikinnik  Chapter 
news,  the  Calypso  Chapter  has  planned  the  Clarkia 
Paleobotany  field  trip  on  Saturday  June  23rd,  and  the 
Roman  Nose  Lakes  field  trip  on  Saturday  August  4th. 
Contact  Peggy  Faust  for  more  information. 

Kinnikinnick  Chapter 

Spring  and  summer  field  trips  for  Kinnikinnick 
Chapter  include:  July  14th— Huff  Lake,  again  with 
Calypso  Chapter.  USFS  botanist  Diane  Penny  leads 
tour  of  this  “fen.”  August  4th— Chicago  Peak  & Cliff 
Lake,  led  by  Dennis  Nichols,  publisher  of  The  River 
Journal.  Contact  Nancy  Low  for  information  on  field 
trips. 

Pahove  Chapter 

Each  year  during  the  month  of  May  Pahove 
Chapter  participates  in  National  Wildflower  Month 
activities  by  co-sponsoring  with  BLM  foothill  walks 
every  Thursday  evening.  Also  in  May,  Pahove 
Chapter  leads  native  plant  walks  through  wetlands  at 
the  Eagle  Island  Experience  Festival,  May  19th  and  20* 
at  Eagle  Island  State  Park  in  Eagle.  Pahove  will  have  a 
field  trip  to  the  Middle  Fork  Boise  River  and  Sheep 
Creek  Roadless  Area  on  June  2nd.  Meet  9:00  AM  at 
the  Idaho  Fish  & Game  Nature  Center  parking  lot  for 
both  field  trips.  Contact  Steve  Rust  or  Chris  Murphy 
at  (208)  334-3402. 

White  Pine  Chapter 

White  Pine  Chapter’s  field  trip  schedule  includes:  June 
30-July  1 —Square  Mountain  RNA  (view  Douglasia 
idahoensis).  Nearby  alternative  site  if  road  is 
impassable.  Contact  Angela  Sondenaa  at  (208)  798- 
4749  or  angelas@nezperce.org.  August  4— Hobo 
Cedar  Grove.  Contact  Mary  or  Merrill  Conitz  at  (208) 
877-1626.  September  22-Annual  meeting/field  trip  at 
Steptoe  County  Park.  Contact  Nancy  Miller  at  (208) 
882-2877  or  nmiller@wsu.edu. 
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News  and  Notes 


Native  Plant  Propagation  and  Restoration  Strategies 
Conference,  December  12-13,  2001,  Eugene,  Oregon. 
Contact  Richard  Zabel,  Western  Forestry  Conservation 
Association,  503-226-4562,  richard@westernforestry 
org,  <www.westemforestry.org>. 

The  Orma  J.  Smith  Museum  of  Natural  History,  on 

the  campus  of  Albertson  College  of  Idaho,  Caldwell 
will  hold  monthly  museum  volunteer  workdays  June 
2nd,  July  7th,  August  4th,  and  September  8th.  Volunteers 
are  needed  on  a variety  of  museum  tasks.  No 
experience  necessary.  Contact  Bill  Clark  208-375- 
8605,  Sharon  Brown  or  Dr.  Eric  Yensen  208-459- 
5331. 


Idaho  botanists  receive  prestigious  awards  at  the  66* 
Annual  North  American  Wildlife  and  Natural 
Resources  Conference  (from  Lingua  Botanica  2(1)). 
Greg  Lind  of  the  Boise  National  Forest  and  Ann 
DeBolt  of  the  Lower  Snake  River  Field  Office  of  BLM 
both  received  honors  for  work  on  species 
conservation. 

H.  Wayne  Phillips,  botanist  and  president  of  the 
Montana  Native  Plants  Society  has  published  a new 
wildflower  guide.  Northern  Rocky  Mountain 
Wildflowers , published  by  Falcon  Guides  (ISBN:  1- 
58592-094-0).  This  wonderfully  photographed 
flower  guide  should  work  great  on  our  northern  Idaho 
wildflowers.  We  will  have  more  on  this  book  and 
others  in  our  next  issue  of  Sage  Notes. 
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New  Look:  About  This  Issue 

Editor 

Perhaps  some  of  our  readers  have  noticed  a slight  change  in  the  way  Sage  Notes  looks.  Magazine  publishers 
will  periodically  change  the  look  of  their  publications  to  appear  more  modem  and  hopefully  attract  new  readers 
(without  losing  existing  customers).  If  that  were  a guarantee,  I would  shamelessly  change  the  look  as  often  as 
possible  to  attract  new  members.  However,  the  membership  of  the  Idaho  Native  Plants  Society  is  sophisticated, 
and  knows  that  it  is  what’s  inside  that  counts.  So,  I would  like  to  talk  about  what’s  inside  Sage  Notes,  and  1 hope  to 
convince  members  to  become  involved. 

In  addition  to  News  and  Notes  and  Chapter  News,  which  1 hope  our  readers  will  feel  that  they  can  contribute  to 
either  directly  or  through  their  chapter,  I would  like  to  mention  other  places  in  Sage  Notes  where  members  can  be  a 
major  contributor.  We  have  a diverse  organization  made  up  of  amateurs  and  professionals,  all  with  an  intense 
interest  in  nature  and  plants,  especially  Native  Plants.  To  accommodate  our  diverse  interests,  there  are  three  ways 
to  contribute  and  further  the  pleasure  and  experience  for  others.  First,  I invite  you  to  write  articles  of  general 
interest  to  us  all.  Tell  us  about  your  field  trips  and  the  adventures  experienced  along  the  way.  Expound  about  your 
favorite  plants,  or  about  any  aspect  of  natural  history,  ecology,  geology,  whatever  interests  you.  This  issue  contains 
a number  of  articles  from  members  expressing  such  sentiment. 

Another  way  to  reach  our  membership  is  to  write  a book  review  about  the  latest,  greatest,  or  most  interesting 
book  you  have  read.  Sage  Notes  will  accommodate  reviews  of  books  on  nature  and  science  of  any  age.  In  this 
issue  look  for  reviews  of  several  new  flora  guides. 

Lastly,  I would  like  to  express  interest  in  publishing 
original  scientific  work  from  the  more  serious  side  of  our 
organization.  Do  you  have  any  data  lying  around  the  bottom 
of  your  filing  cabinet,  left  over  from  all  the  serious  reports 
and  publications  you’ve  had  to  crank  out?  Want  a place  to 
get  your  ideas  out  without  a lot  of  the  hassle  generated  by  the 
big  name  (or  even  the  little  name)  journals?  Send  your 
publication  desires  to  us.  The  editor  of  Sage  Notes  will 
ensure  that  review  of  your  submittal  occurs  by  two  or  three 
of  your  peers.  Who  knows,  maybe  some  day  we  will  publish 
a separate  refereed  journal  of  scientific  works.  In  this  issue, 
look  for  submission  requirements. 

By  the  way,  the  look  may  be  temporary,  but  remember,  it 
is  not  the  look  that  counts! 
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Meadow  Plant  Communities  of  the  Palouse  Ranger  District, 
Clearwater  National  Forest 

Michael  R.  Hays,  Allegheny  National  Forest,  Bradford  Ranger  District 

This  report  describes  the  meadow  communities  found  on  the  Palouse  Ranger  District  of  the  Clearwater  National 
Forest  in  northern  Idaho.  It  applies  to  most  meadows  found  on  the  Ranger  District,  especially  those  of  the  Potlatch 
River  basin,  and  it  may  also  apply  to  other  montane  meadows  of  the  region,  but  this  has  not  been  determined.  The 
sampling  method  was  a tenth-acre  eco-data  plot  utilizing  ocular  estimates,  which  is  standard  in  eco-data 
methodology.  When  possible,  past  disturbances  and  the  corresponding  effects  on  the  present  community  were  also 
determined.  Data  tables  showing  species  coverage  for  the  different  communities  are  available  from  the  author  on 
request. 

Operational  factors  are  factors  that  determine  where  and  when  a plant  will  occur  in  a given  landscape.  The  three 
main  operational  factors  are  moisture,  temperature  and  light;  generally  moisture  is  the  most  important  of  these. 
Climate,  topography,  season,  and  disturbances  affect  these  factors.  The  local  maritime  climate  provides  ample 
moisture  that  collects  along  with  cold  air  in  areas  of  low,  flat  topography.  If  the  moisture  is  sufficient  to  create 
anaerobic  soil  conditions  at  least  part  of  the  year,  trees  are  excluded,  and  this  in  turn  prevents  shade.  Meadows 
form  in  these  areas  of  high  moisture,  seasonal  temperature  extremes,  and  ample  light. 

For  centuries  Native  Americans  seasonally  dug  camas  bulbs,  a food  staple,  from  these  wet  meadows.  They 
camped  in  adjacent  forests,  where  their  artifacts  can  often  be  found  today.  Buffalo  sometimes  utilized  meadow 
forage  as  well.  In  the  early  1700s,  the  local  Nez  Perce  tribes  acquired  horses,  which  became  an  integral  part  ofNez 
Perce  culture  and  were  an  object  of  wealth.  The  tribes’  seasonal  migration  brought  hundreds  of  horses  to  the 
meadows,  where  they  had  to  be  fed  (Johnston  1995).  This  historic  grazing  pressure  may  have  had  a significant 
impact  on  the  existing  plant  communities,  and  along  with  other  factors,  such  as  fire,  probably  kept  marginal  forest 
from  encroaching  on  the  meadows. 

Around  the  turn  of  the  century,  settlers  began  to  utilize  the  meadows  in  a variety  of  ways.  Meadows  soon 
became  the  sites  for  homesteads,  livestock  grazing,  farming,  and  railroads,  as  well  as  support  areas  for  extensive 
logging  operations.  The  resulting  disturbances  often  changed  the  distribution  and  movement  of  moisture,  which 
resulted  in  changes  in  the  plant  composition  of  some  meadows.  In  addition,  many  exotic  plant  species  were 
introduced  as  desirable  livestock  forage,  while  other  undesirable  species  invaded  and  continue  to  do  so.  Larger 
changes  came  with  the  clearing  of  low-lying  forests  from  logging  and  fires,  which  caused  a significant  expansion  of 
meadow  vegetation  in  the  early  1900s.  A study  (Larson  1977)  of  forest  stands  associated  with  meadows  of  north 
central  Idaho  utilized  aerial  photographs  to  reveal  a 48%  reduction  of  forest  openings  between  1933  and  1974  as 
succession  along  with  fire  suppression  slowly  reversed  this  process.  Forest  cover  in  these  areas  has  returned  with 
time,  but  in  some  areas  reforestation  continues  to  be  slow  today.  Other  meadows  have  been  channeled  and  drained 
and  now  may  support  tree  species  when  historically  they  would  not  have  done  so. 

Moisture  regimes,  whether  natural  or  man-made,  are  the  primary  factor  influencing  the  distribution  of  most 
meadow  species.  Plant  communities  in  meadows  seldom  are  clearly  defined,  but  rather  form  broad  ecotones  with 
one  community  gradually  merging  into  another.  This  is  because  changes  in  meadow  topography  are  very  gradual, 
lacking  the  more  abrupt  structural  and  elevational  changes  that  make  the  boundaries  of  upland  plant  communities 
more  apparent.  Any  meadow  community  may  have  inclusions  of  any  other  community  or  large  areas  where 
different  communities  are  intermixed. 

Six  general  meadow  communities  were  described.  The  Stringer  Mosaics  are  irregular  riparian  meadows  that  are 
transitional  between  forest  riparian  areas  and  the  broader  meadows  that  are  usually  downstream.  Here  a variety  of 
factors  control  environmental  conditions,  which  create  fragmented  and  diverse  communities.  Other  meadow 
communities  follow  a more  uniform  wet  to  dry  continuum  and  include  the  Wet  Sedge,  Moist  Forb,  Dry  Forb,  and 
Basalt  Meadow.  Transitory  Meadows  do  not  directly  fall  into  this  moisture  continuum,  but  will  also  be  reviewed. 

Meadow  communities  are  transitory  within  a season.  It  is  best  to  delineate  these  communities  in  spring  and 
early  summer,  because  this  is  when  moisture  differences  are  most  significant  and  different  plant  communities  are 
most  easily  observed.  As  the  season  progresses  and  meadows  dry  out,  the  wet  plant  communities  do  not  drastically 
change,  but  the  moist  and  dry  communities  become  less  distinct,  forming  dense  grasslands  dominated  by  introduced 
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pasture  grasses  and  often  weeds.  Communities  must  also  be  described  early  in  the  season  because  later  utilization 
by  livestock  makes  plant  identification  difficult  or  impossible. 

MEADOW  COMMUNITIES 

Stringer  Mosaics 

The  most  widespread  meadow  type  on  the  Palouse  Ranger  District  is  the  fragmented  Stringer  Mosaic  meadow. 
These  sites  are  characterized  by  irregular  hydrologic  conditions,  which  create  a mosaic  of  plant  communities.  Near 
the  meandering  stream,  soils  are  moist,  but  due  to  the  presence  of  a channel,  they  are  drained  enough  for  tall  shrubs, 
numerous  forb  species,  and  even  scattered  trees  where  adequate  draining  of  the  soil  allows  sufficient  oxygen. 

These  plants  may  form  community  types  that  resemble  small  inclusions  of  other  meadow  types  or  they  may  be 
mixed  in  with  the  dense  sedge  component,  further  contributing  to  the  mosaic  structure  of  these  meadows.  Human 
uses,  especially  early  in  this  century,  have  further  fragmented  these  sites.  Upstream,  these  riparian  meadows  tend 
to  gradually  merge  into  forest  riparian  areas  that  have  distinctly  different  forest  vegetation.  It  is  not  always  clear 
exactly  where  these  narrow  riparian  meadows  end  and  the  broader  meadows  begin,  but  as  moisture  and  basin  size 
increase,  community  inclusions  begin  to  form  larger  and  more  defined  units. 

Wet  Sedge  Community 

As  the  bottoms  of  the  narrow  stringer  meadows  expand,  the  broad  meadows  are  formed.  The  low,  flat 
topography  acts  as  a catchment  area  for  cold  air  and  water,  creating  an  environment  that  is  generally  not  conducive 
to  tree  growth.  The  resulting  meadows  may  be  saturated  throughout  the  year  or  be  seasonally  wet  to  dry.  The 
wettest  plant  community  found  in  these  meadows  is  the  Wet  Sedge.  Here  shrubs  are  absent,  and  the  community  is 
made  up  largely  of  Carex  aquatilis  that  may  grow  to  three  feet  tall.  In  early  summer,  forbs  such  as  Camassia 
quamash,  Ploygonum  bistortoides,  and  Penstemon  globosus  are  well  represented  and  collectively  may  approach  the 
sedges  in  dominance.  In  areas  that  significantly  dry  by  mid-summer,  Deschampsia  caespitosa  may  become 
abundant,  but  the  sedges  will  persist  through  fall.  These  communities  posses  great  biomass,  but  lack  species 
diversity.  Species  composition  of  this  community  will  not  significantly  change  as  the  season  progresses. 

Historically  these  meadows  served  as  a food  resource  for  Native  Americans  who  harvested  the  camas  bulbs  in 
spring.  Areas  supporting  camas  would  have  been  significantly  disturbed,  yet  they  suffered  no  long  lasting  effects. 
Disturbances  early  in  the  century  may  have  lowered  the  water  table  in  some  areas,  resulting  in  an  increase  in  the 
forb  diversity,  which  happens  naturally  around  the  wetland  margins.  Some  of  these  sites  may  have  been  cut  for  hay 
when  the  ground  dried  late  in  the  season.  Today  large-scale  mechanical  disturbances,  such  as  road  construction,  do 
not  occur  in  wetlands,  and  livestock  disturbances  are  lighter  than  in  other  communities  because  the  sedges  are 
generally  avoided.  On  the  dry  end  of  this  community,  livestock  may  trample  areas  near  more  desirable  forage  and 
will  graze  the  sedges  a little  after  their  preferred  forage  is  gone.  However,  often  only  the  ends  of  the  leaves  are 
utilized.  In  the  more  drained  areas,  sedge  flats  give  way  to  forb  meadows,  and  livestock  use  increases  significantly. 

This  community  type  can  be  found  in  most  of  the  major  open  meadows  on  the  Palouse  Ranger  District.  It 
generally  occupies  the  lowest  elevations  near  streams,  where  it  gradually  merges  into  and  may  be  difficult  to 
distinguish  from  the  Moist  Forb  meadows.  It  also  may  form  small  patches  within  the  Stringer  Mosaics. 

Moist  Forb  Community 

The  Moist  Forb  community  is  similar  to  but  slightly  drier  than  the  Wet  Sedge  community.  It  has  three  poorly 
defined  phases.  On  the  wet  end,  this  community  is  very  similar  to  the  previous  one,  except  the  Camassia  quamash , 
Polygonum  bistortoides,  and  Penstemon  globosus  along  with  the  now  well-represented  Deschampsia  caespitosa 
collectively  exceed  Carex  aquatilis  in  coverage.  Other  species  that  may  be  found,  sometimes  in  abundance,  are 
Senecio  foetidus  var.  hydrophiloides,  Potentilla  gracilis , and  Carex  pachystachya.  This  is  the  Camassia  quamash 
phase. 

At  slightly  drier  sites,  species  requiring  much  moisture  are  replaced  by  species  tolerant  of  wider  variation  in 
hydrologic  conditions.  These  are  areas  that  are  very  wet  in  spring  but  may  be  quite  xeric  by  mid-summer.  Here  the 
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moist  sedge  or  Carex  pachystachya  phase  is  found.  The  wettest  forb  species  are  now  occasional,  while  C. 
pachystachya , and  C.  microptera  become  very  abundant.  Potentilla  gracilis  and  Poa  pratensis  are  often  also 
abundant.  Increaser  species — some  native,  some  alien — become  well  represented.  This  phase  can  occur  naturally 
or  can  be  created  by  severe  compaction  over  large  areas.  When  this  happens,  water  will  collect  on  the  compacted 
surface,  making  conditions  very  wet  in  the  spring  or  after  heavy  rains,  but  the  moisture  will  soon  run  off  or 
evaporate  leaving  the  site  quite  dry. 

On  the  dry  end  of  the  Moist  Forb  meadow  is  the  Olsynium  douglasii  ( Sisyrinchium  inflation)  phase.  Sites 
supporting  this  phase  are  moist  in  April  and  May  but  generally  are  quite  dry  by  June.  Potentilla  gracilis  usually  is 
codominant  with  the  Olsynium , while  Achillea  millefolium  and  Poa  pratensis  are  sometimes  abundant.  Regardless 
of  the  phase,  the  introduced  pasture  grasses  Phleum  pratense  and  Agrostis  stolonifera  as  the  season  progresses  and 
soils  dry  will  dominate  this  community. 

Historic  uses  of  these  meadows  include  camas  harvest  by  Indians  and  grazing  of  their  horses.  More  recently, 
roads  and  drainage  ditches  have  been  used  to  lower  the  water  table  to  allow  pasture  at  some  sites.  This  has  caused 
some  moist  forb  communities  to  become  dry  forb  communities. 

Current  livestock  use  is  variable.  Moister  meadows  are  used  less  because  the  less  palatable  Carex  aquatilis 
discourages  grazing;  however,  Camassia  quamash  is  often  heavily  utilized  where  it  is  abundant.  The  sedges  may 
be  utilized  after  desirable  species  have  been  removed.  The  drier  end  of  this  community  is  heavily  grazed  because 
Poa  pratensis,  the  early-season  desired  forage,  is  more  abundant.  Grazing  and  trampling  by  livestock  have  reduced 
historic  shrub  coverage  along  stream  margins,  where  introduced  pasture  grasses  now  dominate. 

Dry  Forb  Community 

Generally,  the  division  between  the  dry  forb  community  and  the  moist  forb  community  is  well  defined.  Early  in 
the  season,  the  dominant  species  is  Potentilla  gracilis,  while  Achillea  millefolium  and  the  introduced  pasture  grass 
Poa  pratensis  are  often  codominant.  These  species  may  be  well  represented  in  the  moister  meadow  communities, 
but  in  the  dry  forb  community  they  are  generally  predominant  without  an  abundance  of  other  species.  Increased 
levels  of  Carex  praticola  and  Carex  hoodii  are  also  characteristic.  These  sites  often  have  at  least  some  slope  (<5%) 
and  are  more  drained  than  the  moist  meadows.  On  the  moist  end,  species  such  as  Olsynium  douglasii  are  present, 
but  uncommon. 

This  meadow  type  almost  always  borders  the  forest,  and  it  has  been  proposed  that  at  one  time  trees  existed  here, 
though  no  stumps  can  be  found.  Given  the  close  proximity  to  the  forest  and  the  similar  topography,  the  site 
potential  may  indeed  be  that  of  a coniferous  forest.  However,  soil  analysis  reveals  a distinct  meadow  soil  type. 
These  sites  are  low  and  relatively  flat;  thus  they  are  seasonally  cold,  making  it  difficult  for  tree  species  to  establish. 
In  addition,  competition  with  dense  meadow  vegetation  and  gopher  herbivory  also  prevent  tree  establishment. 

These  conditions  may  have  acted  together  to  create  a natural  disclimax  long  before  settlement. 

Historically  this  meadow  type  would  have  been  less  compacted  and  at  least  in  the  spring  might  have  hosted 
some  moist  species.  A number  of  native  grasses  occur  here  in  very  low  concentrations  and  were  probably  much 
more  common  before  large-scale  grazing. 

Basalt  Meadows 

This  meadow  type  is  found  in  the  low  elevation  drainages  near  the  Potlatch  River.  The  soil  profile  is  formed  by 
wind-deposited  loess  over  the  basalt.  Without  the  ash  layer,  these  sites  become  very  xeric  as  the  moisture  drains 
from  the  thin  soil.  The  result  is  a warm,  well-drained  landscape  that  generally  supports  plant  communities  different 
from  the  other  meadows.  While  areas  of  dense  pasture  grasses  are  common,  there  are  also  plant  associations  more 
typical  of  the  Palouse  Prairie  or  its  forest  interface.  Most  of  these  species  are  either  endemic  to  the  Palouse  Prairie 
or  are  found  throughout  the  dry  interior  of  the  inland  northwest.  The  occurrence  of  some  of  these  species  this  far 
east  is  considered  unusual. 

Past  activities  have  had  significant  effects  on  these  meadows.  Roads  built  along  the  drainages  often  channeled 
the  streams,  which  lowered  the  water  table,  allowing  trees  to  grow  where  historically  they  probably  had  not.  Some 
areas  are  heavily  grazed,  and  the  dense  introduced  pasture  grasses  have  caused  the  decline  or  displacement  of  some 
native  species.  Only  native  species  that  are  well  adapted  to  harsh  rocky  conditions  survive  in  significant  numbers. 
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Transitory  Meadows 

These  areas  are  usually  easily  recognizable  by  their  topographic  positions  and  by  the  presence  of  stumps,  forest 
vegetation,  and  weedy  early-seral  species.  The  typical  site  always  has  at  least  a light  shrub  cover  and  a much 
higher  exotic  weed  component  than  true  meadows.  Thermopsis  montana  usually  dominates  the  ground  here,  but 
was  never  observed  in  the  true  meadow  types.  Species  diversity  is  high,  because  both  meadow  and  forest 
influences  are  present. 

Historically  this  community  was  forested,  but  it  was  logged  early  in  the  century.  Warmer,  well-drained  slopes 
have  naturally  reforested,  with  stands  of  timber  now  approaching  merchantable  size.  However,  low-lying  areas, 
subject  to  high  water  tables  and  frosts,  have  been  slow  to  regenerate.  Tree  seedlings  can  be  found  at  some  of  the 
locations,  but  livestock  grazing  and  competition  from  dense  vegetation  limit  their  success. 

Summary 

Moisture  is  the  most  significant  factor  in  determining  the  composition  of  plant  communities.  Temperature  and 
light  are  also  important.  These  factors  are  controlled  by  site  characteristics  to  form  meadow  habitats  on  the  Palouse 
Ranger  District.  Historically,  Native  Americans  used  these  meadows  extensively.  By  the  turn  of  the  century  more 
dramatic  disturbances  such  as  grazing,  logging  and  settlement  were  transforming  the  nature  of  some  meadows.  The 
result  was  the  enlargement  of  meadows  that  since  have  been  shown  to  be  declining  in  size  as  succession  restores  the 
forest. 

Meadow  communities  can  be  classified  on  the  basis  of  moisture  content  into  Wet  Sedge,  Moist  Forb,  Dry  Forb, 
and  Basalt  Meadow  communities.  The  Stringer  Mosaic  communities  are  transitional  between  forest  riparian  areas 
and  broader  meadows.  These  areas  are  the  sites  of  diverse  ecological  influences  that  form  a mosaic  of  plant 
communities.  The  Transitory  Meadow  type  once  supported  trees,  but  site  factors  make  reforestation  a slow 
process.  These  areas  are  easily  recognized  by  the  presence  of  stumps,  shrubs  and  a plant  community  notably 
different  than  the  true  meadows. 

True  meadows  occur  on  sites  that  lack  potential  to  support  forests  because  of  limitations  imposed  by  their  soils 
and  hydrology.  Grazing  pressure,  whether  from  the  occasional  buffalo,  Indian  horses  or  the  more  intensively 
grazing  modern-day  livestock,  has  always  been  on  the  landscape.  Fall  fires  may  have  kept  some  meadows  clear  of 
shrubs,  but  livestock  may  now  act  to  limit  succession  since  the  elimination  of  fire  from  the  landscape.  Other 
changes  from  the  historic  meadow  landscape  include  the  introduction  of  exotics  and  the  fragmentation  of  or 
changes  in  the  distribution  of  some  meadow  communities  due  to  past  disturbances  that  have  altered  the  hydrology 
of  these  areas. 
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Idaho  Moonworts 

Edna  Rey-Vizgirdas,  Forest  Botanist,  Boise 
National  Forest 

Stroll  through  any  forest  in  Idaho  and  you’re 
likely  to  see  a variety  of  characteristic  plants  in  the 
understory.  While  walking  in  the  woods,  you’ll  soon 
begin  to  recognize  the  various  plant  communities  or 
associations,  such  as  white  spiraea  in  Douglas-fir 
stands  or  elk  sedge  in  subalpine  fir  habitats.  But 
some  of  the  less  showy  species,  the  tiny  “belly 
plants”  as  they’re  affectionately  called,  are  easily 
overlooked.  In  particular,  grapeferns  or  moonworts, 
members  of  the  genus  Botrychium  in  the  Adder’ s- 
tongue  family  (Ophioglossaceae)  are  unique  ferns 
that  may  be  no  larger  than'your  thumb. 

The  name  Botrychium  comes  from  the  Latin 
“botry”  - a bunch  of  grapes  - referring  to  the  grape- 
like clusters  of  small  round  spore  cases  (sporangia) 
found  on  the  margins  of  their  fertile  fronds. 
Interestingly,  moonworts  were  thought  to  have 
magical  powers  if  collected  by  moonlight. 

Botrychium  lunaria  (common  moonwort)  was  used  in 
the  incantations  of  witches  and  necromancers,  and 
was  thought  to  unlock  locks  and  unshoe  the  horses 
that  tread  on  it.  The  crescent  shaped  leaves  of  B. 
lunaria  indicate  that  the  moon  (Luna)  influenced  it. 
European  peasants  believed  that  the  leaves  always 
faced  the  moon.  Although  these  early  notions  may 
seem  a bit  fanciful  to  us  today,  we  are  still  very  much 
on  a learning  curve  with  respect  to  moonwort 
ecology,  taxonomy,  and  distribution. 

The  Small  and  the  Rare 

Interest  in  moonworts  intensified  earlier  this  year 
when  B.  lineare  (slender  moonwort)  was  elevated  to 
federal  candidate  status  by  the  U.S.  Fish  and  Wildlife 
Service  in  response  to  a petition  to  list  the  plant  as  an 
endangered  species  (USFWS  2001).  Botrychium 
lineare  is  a small,  perennial  fern  with  a single  pale 
green  frond,  which  typically  ranges  from  1 to  7 
inches  tall.  Similar  to  other  moonworts,  the  frond  is 
divided  into  two  parts,  a sterile  leaf  (trophophore) 
and  a fertile  leaf  (sporophore),  which  share  a 
common  stalk.  The  sterile  leaf  is  once  pinnate  with  4 
to  6 pairs  of  linear  pinnae.  The  fertile  leaf  may  be  up 
to  twice  as  long  as  the  sterile  leaf,  and  bears  the 
grape-like  sporangia,  which  contain  thousands  of 
tiny,  dust-like  spores.  Botrychium  lineare  is  closely 
related  to  B.  campestre  (prairie  moonwort),  from 


which  it  differs  by  having  linear  pinnae  that  are  often 
deeply  cleft  into  widely  spreading  lobes,  as  opposed 
to  narrowly  spathulate  pinnae  that  may  be  shallowly 


(Photo  courtesy  of  Paula  J.  Brooks,  Medicine  Bow-Routt  National 
Forests  and  Thunder  Basin  National  Grassland) 


Botrychium  lineare  is  currently  known  from  a 
total  of  nine  populations:  three  in  Colorado,  three  in 
Montana,  two  in  Oregon,  and  one  in  Washington. 

The  total  population  size  is  extremely  small  - less 
than  200  individuals  exist  throughout  the  range  of  the 
species.  However,  since  the  number  of  plants  below 
ground  is  generally  much  larger  than  the  number 
that’s  visible  above  ground  (Dr.  Cindy  Johnson- 
Groh,  Gustavus  Adolphus  College,  pers.  comm. 
2001),  this  is  likely  an  underestimate  of  the  actual 
population  size. 

Habitat  for  Botrychium  lineare  is  quite  variable  - 
not  surprising  as  its  range  stretches  from  sea  level  in 
Quebec  to  over  10,000  feet  in  Colorado.  It  typically 
occurs  in  montane  forest  or  meadow  habitats  with  a 
variety  of  herbaceous  species  including  Fragaria 
virginiana  (wild  strawberry),  F.  vesca  (wood 
strawberry),  Potentilla  spp.  (cinquefoil),  Antennaria 
spp.  (pussy-toes),  Vaccinium  spp.  (huckleberry),  and 
Festuca  spp.  (fescue).  Trees  such  as  Picea 
engelmanii  (Engelmann  spruce).  Thuja  plicata 
(western  red  cedar),  Pseudotsuga  menziesii  (Douglas- 
fir),  Pinus  contorta  (lodgepole  pine),  and  Populus 
tremuloides  (aspen)  may  also  be  present  in  or  near  B. 
lineare  habitat.  Other  Botrychium  species  can  also 
occur  with  B.  lineare. 

Botrychium  lineare  was  historically  observed  in 
the  Idaho  Panhandle,  but  hasn’t  been  seen  since 
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1925.  Repeated  surveys  of  the  local  area  have 
yielded  no  recent  sightings.  In  addition  to  the 
mysterious  northern  Idaho  location,  there  are  several 
other  historic  B.  lineare  sites  in  the  United  States  and 
Canada.  In  fact,  some  of  the  historic  sites  for  this 
species  haven’t  been  verified  in  nearly  a century!  For 
example,  B.  lineare  was  collected  from  Big 
Cottonwood  Canyon  near  Salt  Lake  City  back  in 
1905,  but  the  area  apparently  wasn’t  searched  again 
by  botanists  until  this  season!  Unfortunately,  no  B. 
lineare  plants  were  found  (Teresa  Prendusi,  Forest 
Service  Regional  Botanist,  pers.  comm.  2001). 

Why  the  lack  of  definitive  population  data  for 
these  rare  ferns? 

Moonwort  Biology 

Botrychium  species  can  be  extremely  challenging 
to  survey  and  to  positively  identify,  based  in  part  on 
their  diminutive  stature  and  life  history.  In  addition, 
the  taxonomy  of  the  genus  has  evolved  rapidly  in  the 
last  decade  based  on  work  by  a handful  of  experts, 
including  the  late  Dr.  Warren  H.  (Herb)  Wagner  who 
described  B.  lineare  in  1994  (Wagner  and  Wagner 
1994).  Wagner  (1993)  characterizes  moonworts  as 
“difficult,  needing  careful  study;  most  species  very 


(Photo  courtesy  of  Paula  J.  Brooks) 


Moonworts  are  dependent  on  mycorrhizal  fungi 
throughout  their  life  cycle.  The  specialized  fungi, 
which  provide  them  with  water  and  nutrients,  also 
make  it  very  difficult  to  grow  or  successfully 
transplant  moonworts.  A fungal  associate  is  present 
within  the  plant  at  the  earliest  stages  of  development, 
and  there  are  no  reports  of  successful  completion  of 
the  life  cycle  without  mycorrhizae.  Very  little 


information  exists  regarding  the  specificity  or  habitat 
requirements  of  the  mycorrhizal  fungi  that  are 
associated  with  moonworts.  The  fungal  association 
allows  Botrychium  species  to  remain  dormant  for 
perhaps  several  years,  similar  to  orchids.  Such 
prolonged  dormancy  can  be  advantageous  during 
periods  of  drought  or  adverse  conditions.  However, 
this  attribute  can  seriously  complicate  surveys  and 
monitoring  efforts. 

Spores  germinate  underground  and  develop  into 
subterranean,  non-photosynthetic  gametophytes, 
which  produce  gametes  (sperm  and  egg).  The 
fertilized  zygote  then  develops  roots,  stem,  and  the 
aboveground  fern-like  structure,  the  sporophyte, 
which  produces  the  spores.  The  growth  rate  is  so 
slow  that  ordinarily  only  a single  leaf  is  produced  per 
year.  Leaf  primordia  are  present  just  below  the 
surface  for  several  years,  and  only  one  primordium 
matures  each  season. 

Distribution  and  Threats 

In  North  America,  moonworts  are  found  from 
Alaska  to  the  Great  Lakes  region  south  to  California 
and  New  Mexico.  The  greatest  diversity  in 
Botrychium  is  at  high  latitudes  and  high  elevations, 
mostly  in  meadows  and  forest  habitats  (Wagner  and 
Wagner  1993).  Botrychium  species  can  be  found  in 
well-drained  calcareous  soils  (Johnson-Groh,  pers. 
comm.  2001),  as  well  as  habitats  such  as  old-growth 
cedar  or  hemlock  forests.  One  species,  B.  pumicola 
(pumice  grapefern),  occurs  on  sparsely  vegetated, 
high-elevation  pumice  substrates  in  Oregon. 

It  is  not  unusual  for  several  species  of  moonworts 
to  occur  together  in  groups  or  “genus  communities” 
as  researchers  call  them.  This  phenomenon  can  be 
quite  beneficial  in  the  search  for  some  of  the  more 
rare  or  cryptic  taxa.  That  is,  if  you  locate  one 
species,  intensive  searching  of  the  area  may  turn  up 
additional  species.  Of  course,  finding  one  of  the 
larger  species  (like  B.  multifidum ) can  help  expedite 
the  survey  process  since  they’re  easier  to  see.  As  is 
true  for  other  inconspicuous  plants,  crouching  and/or 
crawling  is  the  preferred  moonwort  survey  method, 
which  makes  conducting  thorough  surveys  of 
potential  habitat  very  time  and  labor-intensive. 

The  effects  of  management  activities  such  as 
prescribed  fire  on  Botrychium  species  are  not  well 
understood.  In  some  areas,  fire  could  possibly 
benefit  Botrychium  habitat  by  reducing  the  litter 
accumulation  and  competition  from  other  plants. 
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Given  their  wide  range  of  habitat  preferences,  it 
seems  reasonable  to  expect  that  Botrychium  species 
may  respond  differently  to  disturbance.  Threats  may 
include  activities  that  change  the  canopy  cover,  soil 
temperature,  or  soil  moisture  of  Botrychium  habitat 
(Potash  1998).  Repeated  removal  of  the  spores,  e.g., 
by  grazing,  can  cause  a population  to  eventually  die 
out  (Dr.  Don  Ferrar,  Iowa  State  University,  pers. 
comm.  2001).  Based  on  population  modeling, 
natural  events  such  as  severe  drought  could 
potentially  cause  small  or  even  moderate-sized 
populations  to  go  extinct  (Johnson-Groh,  pers.  comm. 
2001).  Conservation  goals  can  involve  actions  such 
as  fencing,  maintaining  the  current  hydrologic 
regime,  avoiding  excessive  siltation  or  soil 
deposition,  avoiding  ground-disturbing  activities  and 
associated  soil  compaction  from  trampling  or  vehicle 
use,  etc.  Long-term  monitoring  is  also  recommended 
for  assessing  population  dynamics. 

Moonworts  in  Idaho 

Numerous  moonwort  species  are  currently  known 
from  Idaho’s  forests,  including  Botrychium 
multifidum  (leather  grapefern),  B.  campestre,  B. 
simplex  (least  moonwort),  and  potentially  B.  lunaria 
from  the  Sawtooth  National  Forest;  B.  multifidum  on 
the  Targhee  NF;  B.  minganense  (Mingan  moonwort) 
on  the  Salmon-Challis  NF;  and  B.  simplex,  B. 
multifidum,  and  B.  lanceolatum  (triangle  moonwort) 
on  the  Payette  NF.  But  the  Idaho  Panhandle  NF 
reigns  as  Botrychium  “heaven”  with  a total  of  14 
moonwort  species!  In  addition  to  the  above  species, 
others  that  have  been  located  on  the  Idaho  Panhandle 
NF  include  B.  montanum  (western  goblin),  B. 
pinnatum  (northwestern  moonwort),  B.  michiganense 
(Michigan  moonwort),  B.  virginianum  (rattlesnake 
fern),  B.  paradoxum  (paradox  moonwort),  B. 
crenulatum  (dainty  moonwort),  B.  ascendens 
(upswept  moonwort),  and  B.  pedunculosum  (stalked 
moonwort). 

In  Idaho,  Botrychium  species  can  be  found  in 
open  whitebark  pine  stands  at  nearly  10,000  feet  on 
the  Sawtooth  NF,  montane  meadows  on  the  Payette 
NF,  and  a mixed  bag  of  habitats  in  northern  Idaho 
including  open  disturbed  meadows  and  roadsides, 
hardwood  forest,  riparian  zones,  and  ancient  cedar 
forest.  Forest  botanists  are  tracking  Botrychium 
species  now  that  several  are  on  Forest  Sensitive  or 
“Watch”  lists. 


Perhaps  you  too  will  exhibit  symptoms  of 
“moonwort  madness”  - crawling  on  your  hands  and 
knees  through  forests  and  meadows  in  search  of  these 
elusive  ferns.  Or  dancing  by  the  light  of  the  moon 
when  you  find  one,  for  locating  one  of  these 
members  of  Idaho’s  unique  flora  is  truly  a cause  for 
celebration!  The  search  for  Botrychium  species  and  a 
desire  to  learn  more  about  their  ecological 
relationships  is  likely  to  challenge  botanists  and  fern 
enthusiasts  for  years  to  come. 


(Photo  courtesy  of  Paula  J.  Brooks) 
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How  the  Bannock  and  Northern  Shoshone  of  Southern  Idaho 
Made  Use  of  Some  Native  Plants 

Cleve  Davis,  Shoshone-Bannock  Tribe  and  Sah-  Wah-Be  Chapter 

The  Bannock  & Northern  Shoshone  of  southern  Idaho  made  use  of  many  native  plants  before  European 
influence  and  currently  have  concerns  about  the  continued  availability  of  several  plants  that  are  important  to  the 
their  culture.  This  paper,  although  by  no  means  comprehensive,  is  about  some  of  these  important  native  plants. 

The  uses  of  plants  and  species  may  have  differed  between  tribes  and/or  bands. 

At  one  time,  the  Bannock  and  Northern  Shoshone  had  an  indispensable  relationship  with  native  plants. 

Gathering  and  hunting  was  the  way  of  life  for  these  early  inhabitants,  and  plants  represented  a reliable  source  of 
food,  shelter,  tools,  and  medicine.  Flora  alone  had  the  potential  to  influence  seasonal  movements  of  families  and 
even  population  densities  (Steward  1938). 

Food  Plants: 

The  most  important  foods  gathered  came  in  the  form  of  bulbs  and  seeds  (Steward  1938;  Liljeblad  1972).  In 
southern  Idaho,  camas  ( Camassia  quamash ) bulbs  were  especially  prized.  In  order  to  distinguish  camas  from 
similar,  sometimes  poisonous  species  e.g.,  elegant  death-camas  ( Zigadenus  elegans),  collections  were  likely 
conducted  in  the  spring  or  early  summer  when  plants  were  easiest  to  identify.  A favorite  spot  for  collecting  camas 
bulbs  was  on  the  Camas  Prairie  near  Fairfield,  Idaho. 

Women  made  collections  of  bulbs  using  sharpened  and  fire-hardened  digging  sticks.  The  bulbs  were  cooked  on 
heated  rocks  in  earth-covered  pits  then  mashed  into  flour,  which  was  put  in  bark  bags  or  baked  into  cakes  for 
storage  (Liljeblad  1972).  Like  the  Indians,  early  trappers,  explorers,  and  pioneers  frequently  relied  on  camas  as  a 
source  of  food.  Other  edible  roots  such  as  Sego-lily  ( Calochortus  spp.),  yampa  ( Perideridia  spp.),  edible  valerian 
( Valeriana  edulis),  bitterroot  ( Lewisia  rediviva),  and  biscuit-root  (Lomatium  spp.)  were  also  of  great  importance 
(Murphy  & Murphy  1986;  Lilejeblad,  1972).  When  available,  these  bulbs  were  collected  and  prepared  in  a similar 
manner  to  camas. 

Plant  seeds  were  also  extensively  gathered  and  relied  upon  as  an  important  source  of  food.  Goosefoot 
( Chenopodium  spp.),  wild-rye  grass  ( Elymus  spp.)  and  Indian  ricegrass  ( Achnatherum  hymenoides)  were  very 
important  seed  producing  species  (Steward  1938).  Seeds  were  gathered  and  prepared  largely  with  twined  baskets. 
Seed  collection  often  included  knocking  the  seeds  into  conical  carrying  baskets  with  basketry  seed  beaters,  then 
winnowing  and  perhaps  parching  in  a basketry  tray.  They  were  then  ground  on  metates,  or  among  the  Shoshone, 
boiled  in  pots  (Steward  1938). 

When  available,  chokecherries  ( Primus  virginiana)  and  serviceberries  (Amelanchier  spp.)  were  also  significant 
forms  of  food.  Chokecherry  drupes  and  serviceberry  pomes  were  collected  in  large  quantities  and  mashed  into 
cakes.  These  cakes  were  then  dried  and  stored  for  winter  rations  (Liljeblad  1972). 

Shelter: 

A variety  of  conical  structures  were  used  for  housing,  shading,  windbreaks,  sweat  lodges,  and  communal 
chambers.  Shelters,  sometimes  called  “wickiups”,  were  commonly  constructed  solely  of  poles,  with  slabs  of  bark 
placed  on  the  exterior.  Sagebrush  ( Artemisia  tridentata ),  grass,  willow  ( Salix  spp.),  birch  ( Betula  occidentalis), 
juniper  (J unipenis  spp.),  and  conifer  poles  were  used  as  structural  material  (Boudreau  et.  al.  1986;  Kingsbury  1986; 
Murphy  & Murphy  1986).  They  ranged  from  8 feet  or  more  in  height  and  up  to  20  feet  in  diameter  (Boudreau  et. 
al.  1986). 

Structures  were  also  built  to  isolate  menstruating  females  from  male  warriors.  The  natural  menstruation  of 
women  was  considered  “dirty”,  capable  of  tarnishing  male  warriors.  These  structures  were  built  away  from  the 
entire  band,  and  women  would  remain  in  and  around  these  structures  until  the  completion  of  their  menstrual  cycle. 
The  English  translation  for  the  name  of  this  type  of  building  is  “Moon  House”,  because  the  menstrual  cycle  came 
like  the  moon,  once  a month. 
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Tools: 

Many  tools  and  containers  were  manufactured  by  various  basketry  techniques  using  branches  of  willow, 
dogwood  and  pine  needles.  Basketry  was  highly  developed  yielding  containers  for  gathering,  storage,  and  cooking. 
Water  could  even  be  stored  and  transported  by  applying  pinesap  to  the  inside  of  various  baskets.  Seed-beaters  and 
winnowing  trays,  carrying  utensils  and  cradles,  and  matting  were  also  made  with  various  basketry  techniques 
(Liljeblad  1972). 

The  light  flexible  limbs  and  branches  of  willows  were  commonly  used  for  constructing  the  framework  of  baby 
cradles.  These  cradles  were  great  for  teaching  babies  to  quiet  down.  The  snug  wrapping  of  the  cradle  forced  the 
baby  to  relax  while  at  the  same  time  provided  a sense  of  security.  Upset  babies  familiar  to  the  cradle  quickly 
learned  that  when  strapped  into  the  cradle  it  was  time  to  quiet  down.  The  cradle  also  enabled  women  to  easily  carry 
babies  while  working  or  traveling. 

The  succulent  leaves  of  cat-tail  ( Typha  spp.)  were  commonly  used  for  floor  or  bed  matting.  Cat-tail  leaves 
provided  not  only  a soft  bed  or  mat,  but  they  also  provided  cooling  by  releasing  water  as  they  dried.  These  mats 
were  commonly  used  during  the  physically  taxing  Sundance  Ceremony  for  that  very  reason.  When  available  the 
stems,  branches,  and  leaves  of  sweet  sage  (. Artemisia  ludoviciana ) were  also  used  as  flooring  in  dwelling  areas. 

Many  people  know  that  sinew  from  animals  was  commonly  used  for  cordage  among  the  Natives.  However, 
fewer  people  know  that  plant  fibers  were  also  used  extensively  for  cordage.  Dogbane  ( Apocynum  spp.),  clematis 
( Clematis  spp.),  and  sagebrush  were  commonly  sought  out  for  cordage.  Cordage  was  usually  made  from  two  or 
more  strips  of  fibers  that  were  twisted  or  plaited  together. 

Medicine: 

Juniper  ( Juniperus  spp.)  and  sweet  sage  were  very  important  medicinal  plants  used  in  many  religious 
ceremonies.  The  scale-covered  branches  of  junipers  were  collected  and  allowed  to  dry.  After  desiccation  leaf 
scales  were  removed  from  branches  and  burned  as  incense.  The  incense  of  juniper  was  considered  to  be  blessed 
and  purifying.  The  incense  was  also  believed  to  protect  from  evil  and  capable  of  getting  rid  of  nightmares.  Sweet 
sage  leaves  were  also  collected  and  dried  for  incense.  Sweet  sage  incense  was  used  in  much  the  same  way  as  the 
juniper  incense.  As  part  of  a prayer  the  leaves  of  sweet  sage  were  also  put  into  the  nostrils  of  the  dead.  This 
practice  was  also  done  after  a buffalo  kill. 

Sagebrush  was  also  an  important  medicinal  plant.  An  infusion  extracted  with  boiling  water  from  the  leaves  and 
branches  of  sagebrush  was  drunk  for  alleviating  colds.  The  sap  from  certain  conifer  trees  was  used  to  heal  sores 
and  wounds.  The  sap  was  mixed  with  “red  paint”  (red  clay)  to  increase  the  strength  of  healing  properties.  The 
mixture  was  then  applied  to  sores  or  wounds.  This  mixture  was  even  drunk  for  sores  in  the  mouth  and  throat. 
Cactus  ( Opuntia  spp.)  spines  were  used  to  get  rid  of  warts.  The  tips  of  spines  were  pressed  into  a wart  and  broken 
off.  After  some  time  the  wart  would  die  and  fall  off. 

Current  Ethnobotanical  Concerns: 

Due  to  the  aridity  of  Southern  Idaho,  springs  and  streams  made  habitation  possible  (Steward  1938).  Many 
riparian  areas  in  the  state  of  Idaho  have  been  overgrazed  or  dewatered  for  agricultural  purposes.  The  health  of 
riparian  and  wetland  areas  are  a concern  among  the  Native  Americans.  Many  of  the  plants  used  by  the  Native 
Americans  of  southern  Idaho  are  riparian  and/or  wetland  species.  Commonly  used  species  such  as  camas,  cat-tail, 
yampa,  are  good  examples  of  water  loving  species  dependent  upon  functional  riparian  and/or  wetland  areas.  The 
highly  productive  plants  that  grow  in  riparian  and/or  wetland  areas  are  also  very  important  for  providing  habitat  and 
forage  for  wildlife.  Therefore,  wet  areas  are  not  only  important  for  providing  vegetable  nutrition,  but  also  provide 
good  hunting  spots  for  animals. 

Perhaps  even  more  important  is  the  conservation  of  biological  diversity  of  natural  plant  communities.  Natural 
plant  communities  are  important  for  humans  for  many  reasons  including  aesthetics,  medicine,  food,  industrial 
products,  recreation,  air  and  water  quality,  soil  maintenance,  climate,  and  wildlife  habitat.  Plant  communities  are 
the  basis  for  virtually  all-terrestrial  animal  life.  Almost  all  plant  communities  in  southern  Idaho  have  been  changed 
or  manipulated  by  the  influence  of  European  culture.  Many  of  the  once  natural  plant  communities  subjected  to 
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European  influence  are  now  infested  with  exotic  weeds  and  are  overgrazed  by  livestock.  Furthermore,  certain  plant 
and  animal  species  have  become  extinct  and  others  are  in  danger  of  becoming  extinct  as  a result  of  our  activities. 
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Idaho  Mountain  Primrose  on  Square 
Mountain  - White  Pine  Chapter  Field 
Trip,  June  30  - Julyl,  2001 

Sarah  Walker,  White  Pine  Chapter 

For  the  last  three  years,  deep  snows  have 
sidetracked  White  Pine  Chapter’s  efforts  to  see  Idaho 
mountain  primrose  ( Douglasia  idahoensis ) on  Square 
Mountain,  near  Slate  Creek  Ranger  Station.  This  year 
Angela  Sondenaa  led  us  up  the  steep  climb  from  the 
Salmon  River,  and  we  were  rewarded.  Deep-pink 
flowers  covered  the  low-growing  plants  and  filled  the 
air  with  a sweet  rich  scent!  Idaho  mountain  primrose 
starts  to  bloom  just  as  the  snow  melts,  and  fortunately 
for  us  stays  in  bloom  for  3-4  weeks  (since  a LOT  of 
snow  has  to  melt  before  the  road  to  8,020  foot  Square 
Mountain  becomes  driveable). 


Idaho  mountain  primrose,  Douglasia  idahoensis 


Angela  spent  four  field  seasons  studying  Idaho 
mountain  primrose  for  her  Doctorate  from  the 
University  of  Idaho.  She  wanted  us  to  get  a good  look 
at  pollinators,  and  brought  along  her  sweep  net.  It 
was  warm  and  still,  and  the  insects  were  at  work.  We 
got  a close  look  at  syrphid  flies  and  halictid  bees,  as 
well  as  colorful  checkerspot,  painted  lady,  and 
tortoiseshell  butterflies.  We  were  there  July  1,  but  it 
was  still  “spring"  at  this  elevation,  and  only  a few 
other  species  were  blooming— spring  beauty 
( Claytonia  lanceolata ),  spreading  phlox  ( Phlox 
diffusa),  wooly  pussytoes  ( Antennaria  lanata), 
glacier  lily  ( Erythronium  grandiflorum),  arctic 
buttercup  ( Ranunculus  gelidus ),  and  Idaho  lomatium 
{Lomatium  idahoense). 


Angela  Sondenaa  with  her  sweep  net,  stalking 
pollinators  on  Square  Mountain 

Idaho  mountain  primrose  was  first  documented  by 
former  UI  Herbarium  Curator  Doug  Henderson  from 
collections  he  made  in  1976  at  Square  Mountain  with 
Dick  Bingham  and  Chuck  Wellner  (since  it  was 
named  in  1981,  you  won’t  find  it  in  Hitchcock).  It  is 
found  only  in  Idaho,  on  a few  mountain  tops  in  the 
Nezperce  and  Boise  National  Forests  (but  not,  oddly, 
the  Payette).  It  grows  on  north-northeast  aspects  of 
exposed  subalpine  ridges  with  whitebark  pine  and 
subalpine  fir. 

Idaho  mountain  primrose  is  in  the  primrose  family 
(Primulaceae).  We  saw  it  growing  right  next  to  its 
confuser,  spreading  phlox,  which  belongs  to  the 
phlox  family  (Polemoniacae).  Both  are  subalpine 
cushion  plants  whose  flowers  have  five  pink  petals. 
But  side  by  side,  their  color  differences  appear:  while 
Idaho  mountain  primrose  is  a rich,  deep  pink, 
spreading  phlox  comes  in  paler  shades  of  pink, 
lavender  or  white.  Idaho  mountain  primrose  leaves 
are  succulent  while  spreading  phlox  leaves  are  not. 
With  a hand  lens,  you  can  see  that  the  stigma  on 
phlox  flowers  is  divided  into  three  little  tips,  while 
those  of  primroses  are  not. 

Angela  studied  Idaho  mountain  primrose’s 
reproductive  biology.  She  photographed  the  flowers 
using  an  ultraviolet  filter,  to  show  how  the  corolla 
looks  to  an  insect’s  eye.  While  we  wingless  types  are 
drawn  to  Douglasia' s pretty  pink  flowers,  insects 
(who  don't  see  in  color)  are  scanning  for  visual  cues 
for  the  best  landing  spots  on  the  flower  to  access 
nectar.  (Members  of  the  primrose  family  have  a drop 
of  nectar  on  top  of  the  ovary  to  attract  pollinators.) 
Angela  catalogued  26  different  pollinators,  and 
collected  seed  for  the  University  of  Idaho's 
micropropagation  greenhouse.  Unfortunately,  Idaho 
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mountain  primrose  produces  few  viable  seeds.  No 
one  knows  why. 


Douglasia  idahoensis  smells  sweet!  Natalie 
Lichthardt  appreciates  rare  plants. 


Angela  estimates  that  the  population  we  saw  on 
Square  Mountain  contains  20-30,000  plants.  They  do 
not  appear  to  be  diminished  from  occasional  foot 
traffic  along  the  trail,  but  have  been  impacted  around 
the  lookout  site.  Square  Mountain  is  about  50  miles 
from  Orangeville  and  easily  accessed  by  a well- 
maintained  road.  We  saw  lots  of  four-wheelers,  stock 


White  Pine  Chapter  on  Square  Mountain.  Left  to 
right:  Marilyn  Olsen,  Sarah  Walker  with  Pika  dog, 
Angela  Sondenaa,  A1  LaPlante,  Juanita  Lichthardt, 
Natalie  Lichthardt  with  Raven  dog,  Becky  Snorgrass, 
Paul  McDaniel 

Wayne  Owen,  former  Boise  National  Forest 
Botanist,  was  perplexed  by  the  unpredictable 
distribution  of  this  small  but  showy  plant.  Using  GIS, 
he  noticed  that  Idaho  mountain  primrose  only 
occurred  on  mountain  tops  that  had  been  ice-free 
during  the  last  glaciation.  Using  this  information  to 
narrow  his  search,  he  was  able  to  find  more  locations 
for  this  plant. 


Because  there  are  only  a few  populations  of  Idaho 
mountain  primrose  in  its  limited  range,  its  Idaho 
Native  Plant  Society  status  is  Global  Priority  2.  The 
Square  Mountain  population  is  within  the  recently 
designated  (1998)  Square  Mountain  Research  Natural 
Area. 

Thanks,  Angela,  for  the  trip! 


The  Trials  and  Tribulations  of 
Finding  the  Right  Piece  of  Field 
Equipment 

Bertie  Weddell,  White  Pine  Chapter 

A while  ago,  I mentioned  to  my  son  in  Seattle  that 
I needed  a hunting  knife  for  digging  up  plant 
specimens.  When  I try  to  use  my  Swiss  Army  knife, 
the  roots  always  break  off.  He  sent  me  one  for  my 
birthday,  along  with  this  note  describing  his 
experience  when  he  went  back  to  the  Army-Navy 
store  where  he  had  gone  last  spring  to  buy  a pocket 
knife  for  his  camp  counselor  needs. 

Now  That’s  a Knife! 

A true  story  by  Wesley  Weddell 

“Help  you  with  something?”  the 
camouflaged  clerk  asked  from  behind  the  counter,  his 
inflection  indicating  that  he  could  tell  I was 
somewhat  displaced  from  my  natural  element  in  an 
Army-Navy  Store. 

“Well,”  I began,  “let’s  see  - Last  time  I was 
in  here  I about  got  laughed  out  of  your  store  for 
buying  a ‘weenie  knife’,”-  finger  quotes 
accompanied  this  specific  piece  of  technical  jargon  - 
“so  I thought  I’d  try  to  better  that  one,  if  you’ll  let 
me. 

“I  need  a knife  for  my  mother.” 

With  some  noticeable  expenditure  of  effort, 
the  clerk  held  his  composure.  I was  proud  of  myself 
for  not  adding  ‘to  go  with  her  combat  boots.’  My 
inherent  obligation  to  the  truth,  coupled  with  the 
feeling  that  I was  in  one  of  those  places  one  doesn’t 
wish  to  be  caught  lying,  prevented  me. 

“She  does  a lot  of  fieldwork,”  I continued 
after  a successful  pause  for  dramatic  effect.  “What 
do  you,  um,  recommend?” 

Now  it  was  the  clerk’s  turn.  “Well,”  he 
began,  working  on  the  series  of  locks  that  adorned 
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one  of  his  four  knife  cases,  “This  here’s  the  new  Air- 
Force  survival  knife.”  He  chuckled  to  himself  as  he 
extracted  a sleek,  black  object  that  resembled  a 
battle-axe  more  than  it  did  a knife.  To  what  use  one 
could  possibly  put  its  half-circular,  part-serrated 
blade  to  in  the  friendly  skies  was  - and  still  is  - 
beyond  me. 

“You  can  use  the  blade  here  as  a spade,”  he 
said.  I nodded.  “For  digging,”  he  added.  I knew 
that.  He  began  to  twirl  the  knife  in  the  air  and  catch 
it,  one  of  those  tricks  for  which  the  learning 
processes  lie  shrouded  in  a dense  cloud  of 
testosterone.  Like  juggling  fire.  I noticed  the  three- 
figure  price  tag  on  the  sheath  and  suggested  a more 
appropriate  window  for  what  I was  willing  to  spend 
to  please  my  dear  mother  at  this  particular  moment. 

“What  kind  of  fieldwork  does  she  do?”  he 
asked  with  an  overt  helpfulness  that  caught  me 
slightly  off  guard. 

“She  doesn’t  kill  things,”  I responded 
immediately.  I saw  this  piece  of  information,  while 
not  my  usual  response  to  such  inquiries,  as  perhaps 
the  most  important  clue  to  help  with  the  selection  of 
an  appropriate  knife  from  the  available  selection. 
“She  works  with  plants,”  I continued.  “She’d  use  it 
for  digging,  maybe  sawing  through  a twig  or  two.”  I 
realized  that  I had  presented  an  inconsistency,  but  it 
was  unlikely  that  this  guy  would  have  considered  a 
plant  something  one  could  kill.  He  didn’t  seem 
bothered. 

“Gonna  see  a lotta  dirt,  huh?” 

“Yeah.” 

“She  got  big  hands?” 

“No.” 

“You  wanna  spend  how  much?” 

I repeated  my  estimate. 

And  then,  to  my  unexpected  delight,  he 
produced  “just  the  one.”  Rugged  build.  Serration  for 
dense  foliage.  Blade  big  enough  for  digging. 
Sharpening  stone  to  keep  ’er  lethal.  And  a handle 
heavy  enough  to  double  as  a hammer. 

I was  impressed.  Imagine  the  weenie  stick 
you  could  make  with  that  sucker,  I thought  - only  to 
myself. 

Alarmed  by  the  efficiency  and  courtesy  of 
the  transaction,  I exited  the  store,  although  I briefly 
contemplated  picking  up  a Humanitarian  Daily 
Ration  (“A  gift  from  the  people  of  the  United  States 
of  America”)  or  two  for  the  road.  Just  down  the 
block,  I began  to  wonder  if  the  blade  length  exceeded 
the  legal  carrying  limit  for  the  City  of  Seattle.  “No, 


officer,  it’s  for  my  mother,”  I imagined  myself 
saying. 

That’s  probably  not  what  they  all  say. . . . 


Sage  Notes  Books 

Idaho  Mountain  Wildflowers:  A Photographic 
Compendium.  A.  Scott  Earle,  Larkspur  Books,  Sun 
Valley,  2001.  (larkspur@bitstorm.net)  $29.95 

Review  by  Ann  DeBolt,  P above  Chapter 

Idaho  native  plant  enthusiasts  are  fortunate  to 
have  this  photographic  compendium  of  more  than 
300  wildflower  images  now  available  to  them.  Dr. 
Scott  Earle,  a retired  surgeon,  spent  innumerable 
hours  exploring  the  mountains  within  30  miles  of  Sun 
Valley  capturing  fine  photos  of  each  featured  species. 
Taxa  from  the  montane  to  the  alpine  are  included, 
and  are  conveniently  arranged  alphabetically  by 
family.  An  informative  introduction  to  each  family  is 
also  presented,  which  the  layperson,  who  might  not 
understand  plant  family  relationships,  will  find 
particularly  valuable.  For  many  of  the  illustrated 
species,  both  a close-up  of  the  flower  (and  in  some 
cases  the  fruit)  and  a wider  view  of  the  entire  plant 
are  included.  The  origin  of  the  scientific  name  is  also 
provided  and  the  information  is  quite  interesting.  For 
example,  did  you  know  why  the  Galium  spp.,  or 
"bedstraws",  are  also  known  as  "cleavers"? 
Apparently  "cleave"  is  an  Old  English  word  that 
means  "cling"  or  "adhere",  for  the  seed's  propensity 
to  attach  to  the  clothing  of  passersby.  It  has  nothing 
to  do  at  all  with  that  most  wicked  of  kitchen  utensils. 
Another  example  is  the  origin  of  the  word  Acactus@. 
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Linnaeus  bestowed  on  this  group  of  plants  the  Greek 
name  A kaktos,  believing  them  to  be  a relative  of  the 
artichoke,  which  the  Greeks  knew  by  that  name.  Of 
course  the  cacti  were  later  classified  as  a separate 
family.  The  book  is  full  of  such  nomenclature  tidbits 
that  can  be  useful  for  helping  remember  a plant’s 
common  or  Latin  name. 

Excellent  wildflower  photography  tips  are 
included  at  the  back  of  the  book  for  those  frustrated 
by  the  challenge  of  taking  high  quality  plant 
photographs.  Within  just  two  pages,  Dr.  Earle 
presents  many  important  "dos"  and  "don'ts"  for  the 
wildflower  photographer. 

"Idaho  Mountain  Wildflowers"  is  an  attractive, 
hard-bound  book  that  the  author  didn’t  intend  to 
serve  as  a field  guide.  However,  its  9 x 9 inch  format 
would  easily  accommodate  such  use,  as  it  readily  fits 
into  your  average  daypack.  Whether  you  take  it 
hiking  or  refer  to  it  when  you  get  home,  this  224  page 
compendium  will  provide  many  years  of  enjoyment 
for  the  professional  and  layperson  alike. 

Flora  of  Steens  Mountain.  Donald  H.  Mansfield, 
Oregon  State  University  Press,  Corvallis,  2000. 

Review  by  Mark  Shumar 

Those  of  us  fortunate  enough  to  attend  the 
banquet  at  last  year’s  Rare  Plant  Conference  got  a 
first  hand  look  at  how  and  why  this  book  was  made. 
Dr.  Mansfield,  professor  of  biology  at  Albertson 
College  of  Idaho,  presented  to  us  great  slides  and  a 
wonderful  story  about  this  unique  southeast  Oregon 
mountain. 

Rising  from  the  floor  of  three  basins,  Steens 
Mountain  is  unusually  high  for  such  an  isolated 
figure  in  the  middle  of  sagebrush  desert.  At  9,700 
feet,  you  have  to  go  to  the  Sierras  in  California  or  to 
the  Wallowa  Range  further  north  to  find  such  alpine 
habitat.  Steens  Mountain  is  unique  in  that  three 
major  flora  come  together  in  one  spot.  Cascade- 
Sierra  vegetation  can  be  found  here.  Rocky  Mountain 
flora  in  part,  and,  of  course.  Great  Basin  plants 
abound. 

Dr.  Mansfield  presents  this  story  and  much  more 
in  the  book’s  introduction.  The  remainder  of  the 
book,  oddly  enough,  is  a dichotomous  key  to 
identifying  the  plants  of  Steens  Mountain  and 
surrounding  environs.  With  such  a wonderful 
beginning,  I almost  expected  something  different, 
perhaps  a story  of  the  mountain’s  journey  through 


time.  Nevertheless,  as  Dr.  Mansfield  indicates,  very 
little  is  known  about  this  flora,  and  there  is  much  to 
be  discovered  about  its  ecology  and  systematics. 

And  you  have  to  know  what  is  there  first  before  you 
can  go  exploring  deeper  into  this  mountain’s 
mysteries. 

So,  to  that  end  I look  forward  to  using  the  Flora  of 
Steens  Mountain,  at  the  mountain  and  in  all  of 
southeast  Oregon  and  southwest  Idaho.  After  all.  Dr. 
Mansfield  assures  us  that  amateurs  as  well  as 
professionals  can  use  this  key. 

Northern  Rocky  Mountain  Wildflowers  H.  Wayne 
Phillips,  The  Globe  Pequot  Press,  Guilford,  CT,  2001 

Provided  by  the  Publisher 

Want  to  learn  about  the  Northern  Rockies  from 
the  ground  up — literally?  Northern  Rocky  Mountain 
Wildflowers  by  H.  Wayne  Phillips  features  more  than 
300  flowering  plant  species  to  help  you  identify  and 
appreciate  the  varied  flora  of  the  Northern  Rockies 
region,  including  seven  national  parks  in  the  United 
States  and  Canada. 

This  field  guide  covers  a lot  of  ground — from 
northwestern  Montana,  northern  Idaho,  and 
northeastern  Washington  up  to  southeastern  British 
Columbia  and  southwestern  Alberta.  Whether  your 
forays  take  you  into  dense  forests,  rugged  canyons,  or 
alpine  tundra,  you’ll  find  the  most  common  native 
flowers  of  the  region  presented  here  with  color 
photos  and  detailed  descriptions.  Arranged  by  flower 
color  and  fully  indexed,  Northern  Rocky  Mountain 
Wildflowers  make  identification  and  cross- 
referencing  easier. 

Each  description  includes  common  and  scientific 
names,  a general  description,  blooming  season, 
habitat/range,  and  comments.  The  plant  descriptions 
are  packed  with  information  on  the  edible,  medicinal, 
herbal,  and  Native  American  uses  of  plants.  Lewis 
and  Clark  buffs  will  appreciate  the  reference  to  the 
Journals  for  plants  that  they  “discovered”  during  the 
Expedition  of  1804-1806. 

Author  Wayne  Phillips  introduces  the  guide  with 
a discussion  of  habitats  and  ecology  for  the  region 
and  a primer  on  plant  characteristics  complete  with 
black  and  white  illustrations.  Designed  to  withstand 
the  rigors  of  the  field,  the  guide  has  an  extra-durable, 
water-resistant  cover,  laminated  pages,  and  an  almost 
indestructible  binding.  A ruler  printed  on  the  back 
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cover  makes  the  book  a handy  tool  as  well  as  a sturdy 
reference. 

Northern  Rocky  Mountain  Wildflowers  joins  the 
growing  list  of  FalconGuide  field  guides  for 
wildflowers  and  plants.  All  books  in  the  series  are 
written  by  trained  botanists  and  include  color  photos 
and  illustrations.  Recent  titles  feature  the  North 
Woods,  Northern  Chihuahuan  Desert,  and  Ozarks 
regions. 


“ Conservation  Corner” 

by  Chris  Murphy 

The  tragic  events  of  the  fall  have,  understandably, 
captured  the  headlines  and  our  full  attention.  It  seems 
as  if  conservation  issues  have  been  shelved  for  more 
pressing  issues.  Except  for  a few  high  profile  debates 
(e.g.,  the  Kyoto  treaty  on  global  warming,  oil  drilling 
in  the  Arctic  National  Wildlife  Refuge),  it  seems  that 
pertinent  actions  regarding  public  lands  management, 
that  ultimately  affect  native  plants,  are  just  on  hold. 

In  reality,  the  Bush  administration  is  quietly 
attempting  to  dismantle  environmental  laws  and 
regulations  that,  in  part,  protect  native  plants.  Mark 
Rey,  the  former  timber  industry  lobbyist  turned 
Undersecretary  for  the  Environment  and  Natural 
Resources  for  the  U.S.  Department  of  Agriculture 
(overseeing  the  Forest  Service),  said  during  a recent 
House  sub-committee  hearing  that  environmental 
laws,  such  as  the  Endangered  Species  Act  and 
National  Forest  Management  Act,  are  “holding  up 
projects  on  the  ground”  and  are  simply  “outdated.” 

The  Bush  administration’s  favorite  “under  the 
radar”  method  of  reversing  Clinton-era 
environmental  protections  is  to  not  appeal  lower 
court  rulings  that  go  against  the  U.S.  government 
(even  though  there  is  a good  chance  for  winning  the 
appeal  in  circuit  court).  This  is  the  method  used,  for 
example,  to  essentially  drop  the  rules  protecting 
roadless  areas  on  our  National  Forests.  Instead, 
conservation  groups  have  to  intervene  to  defend  the 
rules,  in  a disadvantaged  legal  position.  While  the 
courts  wrestle  with  the  issue,  current  Forest  Service 
Chief  Dale  Bosworth  has  essentially  let  the  individual 
forests  decide  what  to  do  with  their  roadless  areas 
(according  to  their  often  outdated  Forest  Plans). 

More  overt  methods  simply  come  in  the  form  of 
proposed  regulations  or  directives  that  go  unnoticed 
by  the  mainstream  media,  or  at  least,  the  distracted 


public.  Near  the  end  of  October,  under  the  direction 
of  Interior  Secretary  Gale  Norton  and  pressure  from 
the  hard-rock  mining  industry,  the  Bureau  of  Land 
Management  published  regulations  reversing  some 
Clinton  and  Babbitt-era  rules.  These  changes  remove 
the  authority  of  the  secretary  to  prohibit  new  mines 
based  on  their  harm  to  communities  or  the 
environment.  Another  example,  with  potentially 
greater  implications  for  native  plant  conservation,  is  a 
recent  U.S.  Forest  Service  directive  that  will  allow 
the  use  of  “Categorical  Exclusions”  when  critical 
environmental  concerns  are  involved.  Under  these 
watered-down  National  Environmental  Policy  Act 
rules,  projects  affecting  inventoried  roadless  areas, 
threatened  or  endangered  species.  Native  American 
cultural  sites,  floodplains  and  wetlands,  wilderness  or 
proposed  wilderness  areas,  Research  Natural  Areas, 
and  steep  slopes,  can  be  exempted  from  extensive 
environmental  analysis,  public  input,  and  appeal.  To 
further  keep  the  public  in  the  dark,  the  Justice 
Department,  under  Attorney  General  Ashcroft’s 
direction,  has  curtailed  federal  agencies’  responses  to 
Freedom  of  Information  Act  requests. 

So  what  do  we  do  about  this  real  and  imminent 
anti-environmental  push  by  the  Bush  administration 
and  their  friends  in  Congress  (e.g.,  Senator  Larry 
Craig,  Representative  Butch  Otter  and  others)?  First 
of  all,  as  an  organization  we  must  speak  out  for  the 
plants.  They  have  no  voice.  President  Bush  and 
Secretary  Norton  don’t  really  care  about  Jessica’s 
aster,  Mulford’s  milkvetch,  slickspot  peppergrass,  or 
Idaho’s  native  flora,  but  public  opposition  to  their 
policies  must  be  noted.  We  must  not  be  fooled  in 
these  times  into  thinking  that  criticizing  our 
government’s  environmental,  or  any  other,  policy  is 
“unpatriotic”  or  ill-timed.  The  opposite  is  true.  This 
land  is  the  plant’s  and  wildlife’s  land,  the  Native 
American’s  land,  and  everyone’s  land;  it  is  not  the 
timber  industry’s,  the  oil  and  gas  industry’s,  the  cattle 
industry’s,  the  mining  industry’s,  or  the  off-highway 
vehicle  industry’s  land  for  the  taking.  Please  write  an 
email  or  a letter  to  government  officials  on  behalf  of 
the  Idaho  Native  Plant  Society.  Become  active  in 
your  community  by  promoting  positive  solutions  that 
undermine  corporate  dominance.  Buy  and  demand 
locally  produced,  value  added  products  that  are  made 
from  sustainably  harvested  materials.  Reduce  your 
consumption  of  natural  resources.  Promote  the 
restoration  of  natural  areas  in  your  community  with 
native  plants.  Go  outside,  teach  your  children, 
friends,  and  family  about  our  amazing  flora. 
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Announcing  ... 


18TH  Annual  Idaho  Rare  Plant  Conference 

sponsored  by  the  Idaho  Native  Plant  Society 


Purpose:  To  review  and  update  the  status  of  Idaho’s  rare  plant  species  of  conservation  concern  and  learn 

about  current  topics  in  the  field  of  rare  and  native  plant  conservation.  Public  is  welcome. 


When: 


February  12-13,  2002 


Where:  Idaho  Power  Company  Headquarters 

Auditorium,  First  Floor 
1221  W.  Idaho  St. 

Boise,  ID  83702 


Registration: 


Only  $15  early  ($25  late)  for  both  days,  dinner  banquet  not  included  (about  $10-15  dollars  at  the 
restaurant).  A $5  dollar  donation  is  requested  for  those  attending  the  Special  Topics  Session  only. 


If  you  have  questions  please  contact:  Valerie  Geertson,  Organizing  Committee  Chairperson 

phone:  208.338.5415  hm.  208.384.3442  wk. 
email:  valerie@intemetoutlet.net 


Idaho  Native  Plant  Society 
Rare  Plant  Conference 
P.O.  Box  9451 
Boise,  ID  83707 


Pictures  of  our  unique  and  beautiful  rare  plants  inspire  us  to  appreciate  and  protect  these  species.  The  Idaho 
Conservation  Data  Center  is  looking  for  duplicate  slides  and/or  digital  images  of  rare  plants  for  presentation  at  the 
Rare  Plant  Conference,  and  for  many  other  purposes.  The  following  is  a list  of  Globally  Rare  species  for  which  we 
are  lacking  quality  images.  There  are  also  many  other  species  on  the  State  Rare  list  without  images.  If  you  have 
recently  sent  us  images  of  any  of  these  species,  thank  you! 

Globally  Rare  Vascular  Plants: 

Astragalus  cusickii  var.  packardiae 
any  Botrychium  species 
Camissonia  palmeri 
Cryptantha  caespitosa 
Juncus  tweedyi 
Mimulus  ampliatus 
Mimulus  hymenophyllus 
Mimulus  patulus 
Poa  abreviata  var.  marshii 

Globally  Rare  Bryophytes: 

Bryum  calobryoides 
Cladonia  andereggii 
Sphaerocarpos  hians 
Orthothrichum  holzingeri 


Please  send  your  slide  copies  to: 

Conservation  Data  Center 
Idaho  Fish  and  Game 
600  South  Walnut,  Box  25 
Boise,  ID  83707 
chmurphy@idfg.state.id.us 
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Chapter  News 

Sah-Wah-Be  Chapter 

In  June,  we  traveled  north  from  Pocatello  to 
Copper  Basin,  in  the  hills  east  of  the  Pioneer 
Mountains  and  west  of  Mount  Borah.  Along  for  the 
journey,  and  tingling  with  excitement,  was  May 
Sturgeon,  who  had  fished  many  hours  in  the 
Pioneer’s  Wildhorse  Creek  Canyon— several  decades 
earlier.  May  had  worked  until  she  was  at  least  75  and 
continues  to  hold  down  a part-time  job,  just  to  keep 
herself  spry  enough  to  take  care  of  her  huge, 
gardened  lot  in  Pocatello.  We  wandered  creek-side  in 
a damp  meadow  and  found  a plethora  of  riparian 
species.  We  moseyed  in  open,  gently  sloped 
lodgepole  woods  and  located  a dozen  or  so  more 
species.  We  pointed  the  Jeep  further  up  the  road 
(parleying  with  geology  summer-camp  students  from 
some  large— and  evidently  well  funded— eastern 
university)  to  take  in  the  view  of  splendid  peaks.  We 
returned  to  lunch  along  a crashing,  steeply  tumbling, 
rock  strewn  creek.  And  lastly,  before  heading 
homeward,  we  entertained  the  possibility  of  reaching 
a waterfall  at  the  end  of  a half-mile  path.  May 
decided  she  was  ready  (she  felt  secure  enough, 
having  borrowed  Barbara  and  Mel  Nicholls'  trekking 
poles)  to  attempt  it.  Ruth  Moorhead,  though,  couldn't 
resist  the  need  to  move  and  rapidly  went  to  the  falls 
and  back  a time  or  two,  with  arid  grassland  plant 
species  alongside  for  entertainment.  Did  May  see  the 
falls?  Indeed  she  did— elated,  bubbling  and  sparkling 
like  the  stream  below.  It  was  a thrill  of  a lifetime. ..for 
all  of  us.  Thank  you,  guys,  for  a great  adventure! 

Pahove  Chapter 

Summer  was,  as  usual,  busy,  fun,  and  ...  hot!.  So, 
in  late  July  we  headed  to  the  high  country  for  a native 
plant  field  trip  in  the  Trinity  Mountains.  We  tackled 
sedge  identification  around  a picturesque  subalpine 
lake  and  then  walked  through  whitebark  pine 
woodlands  and  mountain  shrubs  to  the  fire  lookout 
perched  on  the  granite  precipice  of  Trinity  Mountain, 
elevation.  In  August,  wetlands  ecologist  Mabel 
Jankovsky-Jones  led  a native  plant  walk  along  the 
bottomlands  of  the  Boise  River  at  Eagle  Island  State 
Park — an  area  surprisingly  rich  with  native  sedges 
and  wetland  plants. 

Over  the  Columbus  Day  holiday,  Pahove  hosted  a 
“Fall  Colors  Retreat”  at  the  Osprey  Point  yurts  on 


Cascade  Reservoir,  at  the  foot  of  the  West 
Mountains.  Guests  from  the  White  Pine  and  Wood 
River  Chapters  joined  us  in  the  botanizing.  We  took 
in  the  fresh  air,  blue  skies,  and  warm  sun  as  we 
walked  the  golden  sedge  and  tufted  hairgrass 
meadows  bordered  by  yellow  aspen  and  old 
ponderosa  pines.  A tour  of  Buffaloberry  Farm’s 
native  plant  nursery  in  nearby  Donnelly  was 
educational  and  inspiring — 100,000  sagebrush 
seedlings  in  a not-too-big  greenhouse!  The  evening 
was  spent  enjoying  the  warm  campfire  and  delicious 
potluck  food.  After  group  breakfast  feast,  we  braved 
hunting  season  and  took  to  the  forested  hills  where 
crimson  huckleberry  illuminated  the  lush  understories 
of  fir  and  pine  stands.  The  trip  finished  with  a stroll 
through  a colorful  bogbirch,  sedge,  and  sphagnum 
dominated  peatland. 

This  winter  Pahove  is  working  on  several  projects. 
We  have  formed  a working  committee  to  promote  the 
use  of  native  plants  and  drought  tolerant  western 
plants  for  landscaping  homes  and  businesses.  To  that 
end,  educational  materials  are  being  prepared  and  we 
are  assisting  in  the  planning  of  native  plant 
landscaping  at  the  MK  Nature  Center,  an 
environmental  education  center  in  Boise.  And,  we  are 
again  organizing  and  hosting  the  annual  Rare  Plant 
Conference  held  in  February. 

Kinnikinnick  Chapter 

The  Kinnikinnick  Chapter  produces  a really 
colorful  and  exciting  newsletter  called  the 
Kinnikinnick  Journal.  This  vibrant  chapter  of  the 
Society  engages  in  many  activities  and  field  trips. 
Their  meetings  feature  presentations  from  botanists 
and  other  science  professionals,  and  include  many 
hands-on  activities.  Their  newsletter  is  a treat  to  read 
and  this  chapter  is  clearly  a trend  setter  for  the 
Society.  ( Editor ) 
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News  and  Notes 

A new  Lewisia  for  Idaho?  Results  of  recent 
research  by  U.S.  Forest  Service  biologists  Barbara 
Wilson  and  Valerie  Hipkins  from  the  “National 
Forest  Genetic  Electrophoresis  Laboratory”  (Final 
Report,  Project  #74,  October  1,  2001)  suggests  that 
Idaho  may  have  a new  globally  rare,  endemic  plant 
species.  Plants  previously  thought  to  be  Lewisia 
kelloggii,  disjunct  in  south-central  Idaho  from  the 
main  range  of  the  species  in  the  Sierra  Nevada  Range 
of  California,  are,  based  on  genetic  analysis,  probably 
a distinct  (and  yet  undescribed)  species  of  Lewisia 
instead.  The  California  and  Idaho  plants  have  very 
low  genetic  identities  and  morphological  differences 
may  also  exist.  It  is  a diminutive,  but  admirable, 
cushion-like  plant  with  succulent  spatulate  leaves  and 
pinkish  flowers,  found  on  high  ridges  of  the  southern 
batholith  (in  Valley,  Elmore,  and  Custer  Counties). 
Before  a new  species  of  Lewisia  can  be  formerly 
recognized  in  Idaho,  a rigorous  morphological 
analysis  should  be  conducted.  For  now,  Idaho’s 
“ Lewisia  kelloggir  will  rest  under  winter’s  snow  and 
ice  on  the  high  granitic  and  volcanic  ridgetops 
without  regard  to  what  name  botanists  give  to  it. 
(Chris  Murphy) 

Spalding’s  catchfly  listed  as  Threatened.  On 

November  9,  2001,  the  U.S.  Fish  and  Wildlife 
Service  issued  its  final  rule  to  list  Silene  spaldingii 
(Spalding's  catchfly)  as  Threatened  under  the 
Endangered  Species  Act.  This  brings  the  number  of 
plants  federally  protected  with  Threatened  status  in 
Idaho  to  four.  Silene  spaldingii  is  currently  known 
from  a total  of  52  populations.  Seven  populations 
occur  in  west-central  Idaho,  7 in  northeastern 
Oregon,  9 in  western  Montana,  28  in  eastern 
Washington,  and  1 in  adjacent  British  Columbia, 
Canada.  Most  of  the  former  range  of  this  species  has 
been  lost  by  conversion  of  Palouse  grasslands  to 
cropland.  This  plant  is  currently  threatened  by  a 
variety  of  factors,  including  habitat  destruction  and 
fragmentation  resulting  from  agricultural  and  urban 
development,  grazing  and  trampling  by  domestic 
livestock  and  native  herbivores,  herbicide  treatment, 
and  competition  from  non-native  plant  species. 
Spalding’s  catchfly  is  one  of  a suite  of  globally  rare, 
Palouse  region  endemic  species  (including  Jessica’s 
aster  ( Aster  jessicae ) and  Palouse  goldenweed 
(Haplopappus  liatriformis)  to  name  a couple)  that  are 
highly  threatened.  (Chris  Murphy) 


75th  Annual  Meeting  of  the  Northwest 
Scientific  Association  The  75  th  Annual  Meeting  of 
Northwest  Scientific  Association  will  occur  on  the 
campus  of  Boise  State  University,  Boise,  Idaho,  from 
Wednesday  March  27  through  Saturday  March  30, 
2002.  A variety  of  scientific  sessions,  workshops, 
and  field  trips  will  occur.  An  important  theme  of  the 
meeting  will  be  the  use  and  value  of  natural  areas  and 
ecological  reference  areas  in  conservation,  ecological 
research,  and  teaching.  Individuals  interested  in 
helping  to  organize  sessions  or  workshops  should 
contact  Steve  Rust  as  soon  as  possible  (Conservation 
Data  Center,  Idaho  Department  of  Fish  and  Game, 
P.O.  Box  25,  Boise,  ID  83707).  Phone:  (208)  334- 
3402.  Fax:  (208)334-2114.  E-mail: 
srust@idfg.state.id.us. 

Flora  ID  Northwest  Interactive  Keys  The 
interactive  keys  for  computer  produced  by  Flora  ID 
Northwest  are  now  available  with  color  images  for 
virtually  all  species.  Many  folks  from  around  the 
northwest  deserve  thanks  for  allowing  their  slides  to 
be  copied  to  make  this  possible.  The  prices  have 
been  lowered,  so  that  keys  for  an  entire  state  are 
$100,  or  $300  for  the  entire  northwest.  Keys  are 
available  ("statewide"  only)  for  Southern  British 
Columbia,  Washington,  Oregon,  Idaho,  Montana, 
Wyoming,  Utah  and  Colorado.  The  distributor  is  The 
New  York  Botanical  Garden  Press,  200th  Street  and 
Kazimiroff  Blvd,  Bronx,  NY  10458-5126,  718-817- 
8842,  nybgpress@nvbg.org. 

Palouse  Prairie  Foundation.  A group  of  native 
plant  lovers  in  Moscow  has  started  a group  focused 
on  the  Palouse  Prairie  called  the  Palouse  Prairie 
Foundation.  Their  mission  is  to  promote  preservation 
and  restoration  of  native  Palouse  Prairie  ecosystems 
in  Latah  and  Whitman  Counties  (in  Idaho  and 
Washington),  through  public  awareness,  education, 
literature  resource,  encouraging  responsible  local 
seed  production,  and  acting  as  a leader  or  consultant 
in  restoration  efforts.  We  generally  meet  on  the  first 
Thursday  of  each  month  at  7pm.  The  January 
meeting  will  be  held  on  the  1 1th,  at  7pm  at  the  Latah 
County  Grain  Growers  Auditorium  (317  W 6th 
Street).  Anyone  interested  is  welcome!  contact  Robin 
at  jenkinson@pcei.org  or  check  out  our  website  at 
www.palouseprairie.org. 
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